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THE Axr or Maasvsixc, like all other uſeful _- 
inventions, appears to have been the offspring 


of want and neceſſity; and to have had its origin in 


thoſe remote ages of antiquity, which are far beyond 


the reach of credible and authentic hiſtory. Egypt, 


the fruitful mother of alm̃oſt all the liberal ſciences, 
is imagined likewiſe, to have given birth to GzoMmE- 
TRY or Mexsu RATIO; it being to the inunda- 
tions of the Nile that we are ſaid to be indebted 
for this moſt perfe& and delightful branch of human 
knowledge. | F 
After the overflowings ofthe river had deluged the 
courſtry, and all artificial boundaries and land-marks 


were deſtroyed; there could have been no other me- 
thod of aſcertaining individual property, than by. a 


previons knowledge of its figure and dimenſions. 
From this circumſtance, it appears highly Srabable, 


that Geometry was firſt known and cultivated by the 
ancient Egyptians; as being the only ſcience which 

could adminiſter to. their wants, and furniſh them 
with the aſſiſtance they required. The name itſelf 


ſignifies properly tHe art of g/g the earth ; which 
ſerves ſtill further to confirm this opinion; eſpecially 


as it is well known that many of the ancient mathe- 
maticians applied their geometrical, knowledge en- 


tirely to that purpoſe; and that even the Elements of 
Euclid, as they now ſtand, are only the theory from 


whence we obtain the rules and precepts of our pre- 


ſent more mechanical practice. | | 
But to trace the ſciences to their firſt rude begin- 


| nings, is a matter only of learned curioſity, which | 
FO TC EY could 
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could afford but litile gratification to readers in ge- 
neral. It 1s of much more conſequence to the riſing 
generation to be informed that, in their preſent im- 
proved ſtate, they are exceedingly uſeful and impor- 
tant, And in this reſpeR; the art I have undertaken 
to elucidate is inferior to none, arithmetic only ex- 
oepted. Its uſe in moſt of the different branches of 
the Mathematics is ſo general and extenſive, that it 
may be juſtly conſidered as the mother and miſtreſs 


of all the reſt,” and the ſource from whence were de- 


- rived the vorious properties and principles to which 
i: owe their exiſtence, W r cd 
As a teſtimony of this ſuperior excellence, I need 
only mention a few of thoſe who have ſtudied and im- 
oved it; in which illuſtrious catalogue we have 
the names of Euclid, Archimedes, Thales, Anaxa 
ras, Pythagoras, Plato, Apollonius, Philo and Pto- 
lemy, amongſt the ancients; and Huygens, Wallis, 
Gregory, Halley; the Bernoullies, Euler Liebnitz, 
and Newton, among the moderns; all of whom a 
plied themſelves to particular pus of it, and preatly 
enlarged and improved the ſubject. To the latter 
eſpecially we are indebted for many valuable diſeo- 
veries in the higher branches of the art; which have 
not only enhanced its dignity and importance, but 
rendered the practical application of it more general 
and extenſive. ow n bs ed 
The degree of eſtimation in which tht art was held 
by theſe and other eminent characters, will, in gene- 
ral, it is apprehended, be thought a ſufficient enco - 
mium on its merits; But, for the ſake of young peo- 
le, and. thoſe of a confined education, it may not 
be amiſs to giye a fed more inſtances of its advantage, 
and ſhew that its importance in trade and buſine is ig 
not inferior to its dignity as a ſcience. Artificers of 
almoſt all denominations are indebted to this inven- 
tion for the eſtabliſhment of their ſeveral oceupations, 
and the perfection and value of their -workmanſhip. 
Without its afliſtance all the great and noble works 
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of Art would have been imperfe& and welk By 


this means the architect lays down his plan, an 


erects his edifice; bridges are built over large rivers; 
"ſhips are conſtructed; and property of all kinds is 


accurately meaſured and juſtly eſtimated. In ſhort, 8 


moſt of the elegancies and conveniencies of life owe 
their exiſtence to this art, and will be multiplied in 


proportion as it is well underſtood, and properly 


practiſed. 


From this view of the ſahjeR, it is hardly to be 
_ - accounted for, that, in a commercial nation, like 


our own, an art of ſuch general application ſhould 
have been ſo greatly neglected. Mechanics of all 
kinds, it is well known, are but ill acquainted with 
its principles; and thoſe who have been the beſt 


qualified to afford them any aſſiſtance, have thought 


it beneath their attention. Till within a few years. 
paſt there could not be found a regular treatiſe upon 
this ſabje&'-in the Engliſh language. Some par 
_ ticular” branches, it is true, had been greatly culti- 
vated and improved; but theſe were only to be 


found in their miſcellaneous ſtate, interſperſed through 


a number of large volumes, in the poſſeſſion of bu 
few, and in a form and language totally unintel- 
ligible to thoſe for hom they were more immediately 


neceſſary. 


Dr. Hutton was che firſt perſon, in this country, 


who undertook to collect thefe ſcattered fragments, 
and to treat of the ſubject in a ſcientific, methodical 


manner. A ſmall treatiſe by Hawney, and fome 


others of little note, had indeed been long in the 
hands of the public ; but theſe were extremely de- 
fectlve, both in matter and method; neither the prin · 
ciples nor practice of the art being properly or clearly - 
explained. Before the publication of the treatiſe 
abovementioned, Mr. Robertſon's may be conſidered 


— cod. 


had he given the theory as well as the practice of the 


as the only book, of any value, that could be con- 
ſulted, either by the artizan or mathematician ; and 


* 


. 80 CT 
art, and diveſted his rules and examples of their alge- 


bra cal form, there would have been no want of any 


other elementary tteatiſde.. , 
Io theſe two writers Jam greatly indebted for 
many things in the following pages, and am ready 
to acknowledge, that I have uſed an unreſerved 
freedom in ſelecting from their works, wherever I 


found them to anſwer my purpoſe. To Dr. Hutton 


Jam particularly obliged, and am ſo far from de- 
ſiring to ſupercede the uſe of his performance by this 


publication, chat I only wiſh- it to be thought a 


auſeſul introduction to it. His treatiſe is excellent in 
its kind; and had it been as well calculated for the 
uſe of the uninformed Artiſt as it is ſor the Mathe- 
matician, the following compendium had certainly 
- never been publiſhed; -- ; N e 


* 


eee e 1 have obſerved; in-compolingithis 


work, is that which was uſed in the Scholar 
Guide to Arithmetic; and, as my object has been to 


- 


facilitate the acquirement of the ſame kind of uſeful - 


knowledge, I am not without hopes of its being re- 


ceived with equal candour and approbation. ' +» 
In ſchook-books; and thoſe defgned for the uſe 


of learners, it has always appeared to me, that 


plain and conciſe rules, with proper exerciſes,” are 
entirely ſufficient for the purpoſe. In ſcience, as well 
as in-morals, example will ever inforce and illuſtrate 
precept ;/ for this reaſon an operation, wrought out 
at length, will be found of more ſervice to begin- 
ners than all the tedious directions and obſervations 


ttahat can polbbly be given them. From conſtant expe- 
rience I have been conſirmed in this idea; and it is 
in purſuance of it that I have formed the plan of this 


publication. I have not been ambitious of adding 


much new matter to the ſubject; but only to arrange 


and methodize it in a manner more eaſy and rational 
than had been done before; I” . 


The text part of the work con 
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{ tains the e 5 
in words at length, wich examples to exerciſe them 1 
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and, in order that the learner may not be perplexed 
and interrupted in his progreſs, the remarks and 
demonſtrations are confined to the notes, and may 
be conſulted. or not, as ſhall be thought neceſſary. 
'To thoſe who would wiſh not. to take things upon 
truſt, but to be acquainted with the grounds and 
rationale of the operations they perform, they will 
be found extremely ſerviceable; and for this purpoſe 
1have endeayoured to make them as eaſy as the nature 
of the ſubje& would: admit. But they can be con- 
ſulted. only by fuch as have made a- previous ac“ 
quaintance with ſeveral other branches of mathema> 
tical learning. 5 ä inn © 
Some of the moſt difficult rules relating to the 
ſurfaces of ſolids, & c. could not be convenientix 


given, but by means of algebraical theorems; and 


as this was foreign to my purpoſe, I have not ſerupled 
io omit them; N well perſuaded that what is done 
upon that head will be fully ſuffieient to anſwer moſt 


Practical purpoſes, In the practical Geometry like- 


wiſe, which is prefixed to this treatiſe; ſuch probleme 
only are introduced as were known to be moſt inti- 
mately connected with the ſubject. And as this part 
of the work is a proper and neceſſary introduction to 

the reſt, I have ſpared no pains in making it as clear 


and intelligible as poſſible. 


Upon the whole, I have endeavoured to conſult the 
wants of the learner, more than thoſe of che man of 


ſcience. And if I have ſucceeded in this reſpect, m 


purpoſe is anſwered. I have not ſought for reputation 
as a mathematician, but only to be uſeful as a tutor. 


VN. B. The favourable reception this Work has met 


A 


with, has induced me in this Edition to make ſuch 


_ Alterations and: Additions as have fince occurred to 


me, and which are ſuch as I hope will render it till - 
more acceptable to the Public. * 
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Lineal Mass. Fare Meafures, 
12 inches make 1 foot. 144 inches make 1 foot. 
73 feet 5s - - x yard. - 9 feilt t yard. 


feet 1 fathom. eee 
Ae "at 1h pole, Bee feet, 1. 1 1 pole, 

TEND or 30 yds. or rod. 

7 poles . 1 furlong» 1600 poles 1 furlong. 
8 furlongs - = x mile. Bod tco oo ne 


. The chain made uſe of i in meaſuring land, 
commonly called Gunter's chain, is 4 poles, or 22 
ards in length, and conſiſts of 100 equal links, each 
being eb of a yard, or 7.92 inches Tong. 


An acre of land is alſo equal to 10 ſquare F ; 
that is, 10 chains in length, and 1 in breadth; or it 
is 4840 f. =” 898 or 160 ſquare poles, or 106,000 
ſquare lin 


Note alſo, that in Land Meaſure, Anat} in Cubic Meaſure, 


40 perches, or 1728 inches make 1 foot. 
ſquare poles | make 1 r6od.” 27 feet - - - 1yard. 
: L100 + >= = » - I 8cIts 166g yards + - pole. 
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PRACTICAL Sr a; 
| -1. On each fide of the point © take any two equal - 


diſtances Cn, Cm. 
2. From and , with any radius greater than | 
cen or cm, deſeribe ares gutting each other in -. ' 
3. Through the oy 5, draw the line ze, ae 
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PRACTICAL GEOMETRY: „„ 


. On each fide of the point o take any two equal 


es Cx, Cm. 


g 2. From i and u, with any radius greater than 
on or £m, deſeribe ares gutting each other in -. ' 
1 Through the point , draw the line "wy nen 
b be the n Ne oY: hh 56 
© Care II. When inci . MEE) op 
| 
1 a 4 7 
e y | r * wg 4 . git AN 
Fr | 14139 vas 9 a 5 #4 : 
** 1. 23 n ar 
| = the wes, cutting AB ed 
A Cc: ba | ” 


1 wie + and the point, 


: From the draw * 
„ beth fer points ra n nA 


| 2 * 56 


= , ” 
: * a . f 
4 N N 4 
8 * . 1 p * * * 1 
, * 0 1 2 Nen 1 Anotber method, - i. * 1 4 
0 , J 4 
:, z EE @ ” ” * 
. * 


* 


12 bre —_— bh 
ins From the-point e, wih any radius, deferibd de 


arc vnn, cutting the line 4 c in r-. N 


2. With the fame radius, And as a conte, croſs 
the are in q and from u, in like manner, croſs it in . 
231. From the poiutsπ and my with the ſame, or any 


other radius, deſcribbares cutting euch uther ins. 


| Through the point s, draw the line ze, and it 
W NN 5 2467; 


22 : From 
Y PROBLEM IV. . | 


| From a gives pot ©, out of © gon line ar to let 
Full a perpendicular,” | 
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1. From the pointe with any wth defaibe 


the arc an, cutting 1 f in and m. 


2. From the goints| u, 1 with the ſame, or any 
dther radius, the ves ne each yy 
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PRACTICAL GEOMETRY.) „„ 
3. Through the pofpts ©, 5, draw the This co, 
and c UM be the perpendicular required; | © = 
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*. To ay point a, in > the line a AB, araw the line | 
2. Biſect Bu line om, or Side ir into vo equa}. 
parts, in the point . 

3. From , with the radius um, or 10, deſcribe 
the arc © Gm, cutting a.B/in o. 

4. Through the point e, draw the line c G, and it 
Wi en cular required. 
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* PRACTICAL GEOMETRY. 


1. From , or any other point in A 3, with the 
radius a c, deſerihe the arc e b. 

2. And from any other point u, in 4 n, with the 

radius xc, deſeribe another arc cutting the former | 

in c, o. 


CG. will: be the Perpendicular required. 


N. B. recen may be more eaſily raiſed, and 


Tet fall, in pradtice, by means of a ſquire,. or other 
Proper inflrument. 
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the are 4 c, cutting the legs nA, BC, in a, . 
Bc, croſs the art ac in . 

crols 1 it in m. 

52, and they will triſe@ the angle as was required. 


Fo. Through the points c, 6, draw hls ces, | 
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3- Alſo with the lame radius, from the point c, 
4. Through the points My iy 4 the lines 1 , 


1. From the point B, with any radius sede | 
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2. And from. the point 4, with the radius a» or 
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{ PRACTICAL GROMETRY. TY Kr, 
1.5 „Te en, from; the point c draw any right lie, 
Cm 


a1 hy e the pine e with d e eh de- 


5 the are Cx, cutting 4 in 24. 


And e im ſame radius, from the point c, de- 
bebe th 


4 Take 0 e en, and Apply it 1 

ur, from m to 1 | 
N the ints C, ”, draw the 

and it will be ja allel N as Was 
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ſeveral other operationsin Practica ee, 
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1. 3 one ef the Ine a, draw. 22 
y. angle with 4 ; and from n, x W tore 
aw Bs, making an equat angle aBs. , 
2. In each of the —4 am, Bn, begianins be 1 
and 8, ſet off as many e 
AB is to be divided into. 
3- Join the points IH . and 4B will 
be divided as was/requir 
Worte. B my er ponds by — 
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8 PRACTICAL GEOMETRY: 1 
2 From the 4 draw any line A, and ſet on 


FIC 5 had Parts, wanting one, as anna i 
de into. 


W Through the p ints 3», draw the line 3 Bm; 
and take upon it th ſame nander of parts, each 
equal to 3 . | 

3. From the point 2, in 3 Bm, draw the line m1 2, 
AY A 1. 

4. Upon 4 , take the parte 1 2, 23 and 3 4, 

e ot > 1, and the line will be divided as was | 
requir | 
Note, It will be convenient in ie to draw an 
LI ADE Aba feet . 
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| 1. Draw b chord 4 GT bn hei he 
iculay c p. 

2. BiſeQ cv, in like manner, with the chord EP, 

and their interſeQion 0, will be the centre required. 


F 7» The eat af» e cirele, or any ure of ity may allo BY 
U be funda in max problem, by taking tres prin in ho 
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Wes Bu and 8 e. 
2. Biſe& theſe chords perpendicularly, with lines 
— each other in o. 5 80 
rom the point of interſection o, with the au. 
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1. From the given] point withe centre oof 1 
Ge gan dee M4 dats ts as 


125 oug he p int A, draw ep | 
e e 


Ca eee te crc 


"© 10 D 


| 1 8 1 8.0 (4015 $4: ; 

| o the point at «, from: — ho” . 
Os e 

42 .. Faomathei paid ws itte dies u A, ar; . | 
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and CG, CD, each equal aoithe ſecond term 8. 


. Fromm the joint draw os right nes making 
any angle F CG. | 
2. In theſe lines cake © 5 equal tothe deere * 
3. Joi zb, and draw or patatlel- t ny FIT 
will be che third proportional requifed. brs 
That iso (A) ( 69 (9)4<r, | 
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. To three given et 71] 45 By ©, to fad « 6. en 


Sete LT ACI: * ch W. zn 


1. "Trok the point right lines, making 
any angle 0 DH. $82 

2. Intheſe: lines take. can to hb ſirſt term a 3 
pr equal to the ſecond n, and pn equal to the third-d. 


Join-F E, and draw u 6 parallel to it, and 5 * 
"is 'be the fourth proportional required. 4 
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1. Draw any ri ht line, in which take er equal 
to a, and nv eq to B. vlg 
2. Biſect e o, in o, and with o or oe. u radius 
deſcribe the ſemi circle o 
3. From the point £ draw ea perpendicular to . 
and it will be the mean proportional require. 

That is cr (a): EP: 8P :2.D-(B). „ 
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1. From the int a draw a b e We os en 
line Frome po any angle a 3 giee 
2. To AD apply the. teveral diviſions N and 
join 9 n. N 

3. Draw the lines 1% 33 4 each parallel to 
D B, and the line a» will be divided as was required, 

That is the parts Al, 12, 3, 34: 4B» on ther line 
a; will be 8 W I 34. 
4 45» TA: Has * 

\ . 4.% 1 ? b © 2A, 
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®. The caſe of this pen which moſt frequently occurs, 
is that in/which'the giver line is required to be divided into 
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* E PROBLEM XVI, mY 8 
dies, | © hay whine he 4 
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114 ; 
? 1 . 
þ. ; Hain 
that \ : 
1. From the FRY a find 8, Cs equal 
e 
2. Draw ines AC, BC, figure acs 
; will be the angle required. 
"_— Note. An iſoſceles triangle may be formed in the 
vas ſame manner, by * any diſtance for raglius. 
AP PROBLEM XVI 
and ee, eee ("> 
i ws oY mes 4s By c. 1 
el to 8 af 
ired, ' 2. 
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34 | e 
curs, * | N — . E TT RT. 
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ne in » Thethres eee each of ſuch h lengin that 
| any fro of them takes together tall Uy'groureriun' tits third, 
RO- | ; 1. Draw 
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I. Draw a line px equal to one of the given lines 6 
2. Ou the point 5 with a ber 9 to B yo- 

Krribe aware. "Fr 8 
And on the point x, with a radius quilts 2. 

deſcribe another arc, cutting the former in p. 4 

4. Draw the lines 99 * DFE all be the 

TO? ne 22, 7 18 * 
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2. On a and c, with 0 AB, ue we ue | 
arcs cutting each other in v. 
Draw the lines A b, c n, and 4 thegure ABC o 
will be the ſquare required. 
| Nere.-A-rhombus may Lie made on the 0 1. 
AB in exactly the fame — be drawn vith 
* EE 
Aire BEE ern 1 Ro. 
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fo t 4 a redtan „ who len b and breadth K 
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J. At the points n, in the given line A b, ered: the 
perpendicular ꝝ b, and make it equal to c. — 
2. From the points D, A, with che radii an and e 
Yeſcribe two arcs cutting each other in x. 
3. Join x a and 185 and ABDE will be the 
0200 required. 
Note, A parallelogram Ay be deſcribed. n 


the ſame manner. 
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6% PRACTICAL GEOMETRY. 
1. Biſect the angles a and n with the lines ag and 
B 0. 
2. From the point of interſeion o let fall the 5 
pendicular on, and i it 8 152 the radius af the circle 
Ion | 


PROBLEM xxl LA 


"i a given circle to inſeribe an equilateral riangls an 
| bexagon, or 4 E | | fg 


Si "For 4s or; 
1. From any point 4 as a centre, with © bene 
equal to the wo Ao, deſcribe the arc nor. 

© 2, Join the points 4 B, or A , and either of theſe 
lines being carried fix times round the circle will form 
the hexagon required. | 

That is, the radius of the circle is equal to the fide 
of the hexagon ; and the fides of the hexagon divide 
the circumference of the circle into ix 7 855 Ps | 
each containing 60 degrees. | 


; For the equilateral ak 


1. From the point a, to the ſecond and fourth divi- 
_ fions, or angles of the hexagon, draw the lines ac, AB. 


2. Join the points c z, and a c 8 will be the equi- 
wa triangle required; the arc xc being d 
of the circumference, or 120 3 5 

r r 


e fide 
livide 


parts, 


PRACTICAL GROMETRY. | 29 
For the deducagen. | | - 
BiſeR the arc A B of the hexagon in the point 1, 
and the line a= being carried twelve times round the 
circumference, will form the dodecagon required, the 


arc a being 30 degrees 
If An be again biſected, a ie may be formed 


PW. 


of 24 ſides; and by another biſection a polygon of 48 
$ ſides; and fo "HEN 


) < * 
i 7 ROBLEM XXII. 
To deſcribe a ſquare, or an oftagon, in a gi ven circle. 


| For the ſquare. 
1, Draw the diameters BD and 4 C, interlefting 
each other at right angles. 


2. Join the points aB, 5 c, c b, and da, and 
an will be the ſquare required. 4 
a For the adagon. | 


Biſect che arc a» of the ſquare in the point x, and 
the line a E being carried eight times round the cir- 
cumference, will form the be cate | 

If the are ac be again bleed. a gon may be 
formed of 16 fides ; 1 by another babes! poly- 
gon of 32 ſides; and fo on. 2 
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5 WRGRDEAM Xin. | 
vun. On in c 


4 Fer the pentagon. 33 

10 De the diameters ap, um at right angles to 
each other, and biſe& the radius on in 7. 

2. From the point r, with the diſtance ra, deſcribe 
the arc 42, and from the point a, with the diſtance 
As, deſcribe the arc B. | 

3. Join the points a, B, and the line a's being 
en. five times round the „ will 08: the 
gen required. | 


For the decagen. | 
 Biſe the arc A k of the Pentagon in c, Ly the 


- hne ac being carried ten times round the cireumſe- 


Fence will form the decagon required. 

If the arc ac be again-biſeed, a Fic, of 20 
ſides may be formed; and by another biſection, a po- 
lygon 0 40 1 1 and ſo on. 
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- ® Beſides the figures here conſtrued, nd a vos 
from thence by continual bi ſections, or taking the differences, 
no other regutar Nr can be deſexibed, from any kiiown 
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method purely geomet „ 
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PROBLEM XXIV 
BV a given circle to inſtribe any regular polygons. 


= : Coen 
12 . 
a : .. 
. 


% 


r. Draw the diameter a , which divide into as 
many equal as the figure has ſides. 64s 
2. From che points 4 , as centres, with the radius 
A B, deſcribe ares croſſing each other ia ©, |: 
3. From the point c, through the ſecond diviſion 
of the diameters, draw the line c b. g \ 
4: Join the points , bs and the line a © will be 
the fide of the polygon required. 7 8 
Note. In this conſtruction 4 0 is the fide of a2 
pentagon. 3 N | 
Another method, ſomething more accurate, is by 
erecting a perpendicular from the centre, of ſuch a 
length that the part without the circle ſhall be equal 
to : of chat within, and drawing a line from its ex- 
tremity through the ſecond diviſion as before. 


ä — 


+ This conſtruction is the invention of Renaldinus, and 
was firſt given in his ad Book De Reſel. Cc. Comp. Mathim. 
bear 367. The rule for polygons in general is only an ap» 
proximation, bot holds true in the equilateral triangle and 
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: PROBLEM XXV. 
2 a * 8 4c to n 4 girl. 


1. Biſect the AF AB, Bc with the perpen- 
diculars mo and no, 

2. From the point of interſection o, with the diſ- 
tance OA, 0B or oc, deſcribe the circle AC B, and it 
will be that required. 

If any two of the angles be biſected, inftead of the | 


fides, the interſection of the lines Wally: give we 
centre of the circle. 
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PROBLEM XXII. 
Hut a give furs 425 ved. 
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| CIR» 8 
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9 . inter- 
ſecting each other i in o. 5 


2. rom the point 0, with the diſtance 0/4, © 3, 
doe, er oo, deſcribe the circle 4 Bc o, and it will 
be that required. | 9 955 
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PRACTICAL GEOMETRY. 31 
„ PROBLEM TVI. 
To circumſcribe a ſquare about a given circle. 

* 


1. Draw any nn no and rm at . 
angles to each other. 

3. Through the points mor », draw the lines 
AB, BC, CD, and D a, perpendicular tor. and n0, 
and ABC D will be the ſquare nd.” 


PROBLEM XXVIN: | 
About a given circle to — \ 


aer 


®* If each of the quadrants re 1 


- tangents be drawn to A figure 


ws e 
f C 4 a 1. Inſeribe 


* 


1 PRACTICAL GEOMETRY. 
. Infſcribe a pentagon in the circle; or, which 6 is. 


6 the awe thing, find the points ns Wy Drs Gs as in Pro- 
blem xxIII. 
2. From the centre enn a 


the radii oz, om, ow, or and 0s. 
3. Through the points u, un, draw. the lines a 15 BC 


meet each other at a. 
| + In the ſame manner, draw the lines ep, DB, 8 Ay. 
and ABCDE will be the pentagon required. 3 
Note. Any other polygon. may be made to circum» 
ſcribe a circle, by-firſt in{cribing a ſimilar one, and then 
drawing mo to ths cucle at the angular _ 


N 


Os ren Ae 43.0 make a a rage portage. 


33 | "Makes: Ba perpendicr a2, andequaltoons 
half of it, | 


„6 
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deſcribing a pentagon was given, as firſt propoſed by Albertus 
Durer, i in his Geometry, p. 855 printed 1533 3 but as that is 
only an approximation, and} is * more eaſy in practice than 
thy OO one, which is perfeQly accurate, it is bere omitted, 
ö Fi 1 2 bs 24 99 7 2. Draw 


FF 


perpendicular to on, on; poking them till they ? 


"PROBLEM K- e Le 


e e, eee 


%. 4 — | 


PRACTICAL GEOMEPAY: - , os | 


= + Draw 1m, and produce! till the part ms is 
* al to | 
oqu f 

3. From à and B as centres, with the radius B 1, 
2 deſcribe ares cutting each other in 0. 

4. And from the point o, with the ſame radius, or 
Q with oa, or o B, deſcribe the circle anc . 
Fe, . Apply the line a ; five'times. round the circum- 
2 ference of this circle, and it 2 form the pentagon· 
* 


required. 
Nete. If tangents be wh 


ints A, B, C, b, E, 4 


engt the angular 
? on circumſcribing che . 
circle will be formed; Bars e arcs be biſected, a 


e decagon may Ye & formed. . 


bob e. 
Niere line 42 to maſs 


1. From the NOTE , Nas centres, with the radius- 
AB, deſcribe arcs cutting each other in o. 
2. And from the point o, with the diſtance o a or: 
63, deſcribe the circle aB E. - 
3. Apply the line'as fix times round the circum- 
ference, ayd it will form the he gon required. 


1 


® This conſtruction is founded on the principle, that the. 
radius of every circle is equal to too OG hexa» 
dan ihe chord of g 1 | ; 

8 . C 5 3 * PRO- 


3 PRACTICAL GEOMETRY. 
, PROBLEM XXI. 
| On 6 gives line an to form a reular . 


| I ns (E. - 
1. On the extremes of the given line AB 6 the 
indefinite perpendiculars a F and B K. 

2, Produce a B both ways to m and u, and biſect 
the angles, Ar and 2 with the lines a # and 
7 OR» 

I: Make a n and» c each equal to St Saw. 


HG, CD parallel to ay or B8, and alſo. each equal 
to AB. 


4. From o, D, as Centres, with aradivs equal to A By 
deſcribe arcs crofling 4 r, BE, in v and ; and if cr, 
FE, and ED, be drawn, ABCDEPCOH will be the 
octagon required. 


PROBLEM XXXIL. 
To make a figure ſimilar to a given figure 43 CDF. 


N 


. e eee 
and from the angle a draw the di 
. | 


— 


%. 


rz re GEOMBTRY. | 35 

2. From the points 5, c, 4 draw bc, cd, de parallel 
to BC, CD, DE, and abcde will be ſimilar to AD. 

The ſame thing may alſo be done by making the 
angles b, c, 4, ereſpectively equal to the angles n, ©, * 


- 


PROBLEM XXXIUI. | 
 Tomale a gerd g mee. Aen. 


ted * 7, 
a TR 
d | ; 
* ” 1; Dua the diagonal v =; and maks ct ſte 
1 to it, meeting the ago AB produced in 8, 

2. Join the points vo, . 9 will be the tri- 
22 angle 3 C W 
a * 38 
PROBLEM XXXIV.;/ . 


1 nat e . 


41014. 


1. Produce the * an both ways at altre. 


2. Draw the diagonals 5 a * Parallel t 
I e 22 


— 


* Se. +. + 8 Ws 


, 4 

. 7 - 
8 

LIC 


| 
$ 
g 
E 
IX 
$ 


30 PRACTICAL GEOMETRY. 


* 


Ll 


”—_ 


* 


3 ˙ Join the points De, DG, po will be the 


| man le required. . 


21 And in nearly the dau abe e way any right lined 
e d A ee 2 


| Aug 1 
5 PROBLEM deg, OP 4% 


N maize . I le 


ae eit fen rium e. 


* 


34 (44 


rg oh e's the firſt bo MANS don u ha feale of up 


1 and from the point a, with this radias, deſcribe the 


arc an. 

4 2. Take the chord of the propoſed number of 
Set. EV the fame, es oi and, apply Xt from 1 
3. From the point A draw the lines A and am, 
and they will form the angle required. 


Note. e 1 oo yy, are uſually taken at 
twice. 


„ 


$5. x) TE — 


The line of horde 1 the following problems, 
is commonly put upon the plain ſcale, and is adapted to go 
degrees, or the fourth part of a circle, 

For a deſcription of this, and other inſtruments made uſe 


of in Prachical: Geometry, ſee Mr: Robenſeu's' Treatiſe cr * — 
N inte portable 


mathematical infiruments as are uſually. ut 


* 
| 


n e RO. 


4 


* 


— 


| PRACTICAL GROMETRY. 


| "PROBLEM XXXVI- __ - * 
Ay age BAC e ee 
n. . 


+44, & 


„ 
\ 
73+ 

* 


h . 


1. From the angular point a, with the chord of 
60 degrees, deſcribe the arc » m, cutting the legs in 
the points u and . 

2. Take the diſtance an, and apply it to the eile 
of chords, and it will ſhew the degrees required. 

Note. When the diſtance an is greater than go' TY a 
mult be taken at twice, as before. 


PROBLEM n. a 


"Bi * diene hem f en cn 


Both this, and the lat. problem, may, be performed- by 
COST ET CO GE 


that purpoſe, 
n 1. Divide 


38 PRACTICAL GEOMETRY. 
1. Divide 360 by the number of fides, and make 

an angle 4 o B, at the centre, whoſe meaſure ſhall be 

equal to the degrees in the quotient. 

2. Join the points a m, and apply the chord a ® to 


the circumference the given number of times, 1 it 
| wall form the © polygon 9 v2 | 


' PROBLEM XXXVILL . | 


Fo 1 4B to form q regular Ehre of ay 
? 3 


1. Divide 360? by the Saks of — and ſub. 
tract the quotient from 180 degrees. 

2. Make the angles ano and nag each equal.to 
half the difference laſt found. 


3. From the point of interſection o, with the diſ- 
wm o A or o B, deſcribe a circle. 

| any the chord 4 » to the circumference the 
1 number of times, and it will ""_ the poly- 
gon 3 Bf 


4 


hy. 88 the circumference of a circle may alſo be 
divided into any.number of equal parts; for if 3609 be divided 
by the number of parts, and the angle ao B be made equal to 
T 
W 80 | | 


FT E909 B+ | 


* 


aerial or t ̃ tr.. oy 


PROBLEM XXXIX.* - 
Upon a given right line 4 to deſeribs a regular pentagon. 


1./Produce an wand n, and at the BO s make 
the perpendicular B mr equal to a B. 

2. Biſect an inr, and from as a centre, with 
the radius vm, deſeribe the arc mn, cutting 4 
in 1. 

Fl From the points'a and n, with the radius 10 
de ribe arcs cutting each other in 5. * 

4. And from the points 4, p and u, 5, with the 
* AB, deſeribe ares cutting each other in TY 
and x. 

5. Join 3c, be, o and 1 4 and en 

the pentagon required. 

This method differs but little from that of Problem 
xx ix, and is equally wo n in ane 


— . — 
8 ⁵ VA 


N 


flrſt Edition of this work, but are now added on account of 


their elegance and utility. The ſecond is derived from the 
47th Prop. B. I. Euclid's Elements, and the firſt is propoſec 
for a demonſtration in the Ladies Diary for the year 2786. 


* 


4 13 - 


Na PROBLEM x. 


einten L 3 


AB 


* 1 7 equal Hh bg AFTER] 
and to 3 diviſions, and fot it from to . | 
2. And from the points n and n, with the diſtances- 


- 


7 


— 
e, 


9 * 
& * * 9 11 
2 : 


TOE Eee, be e. 


. 
* 


4 and 5, taken from the ſame ſcale, deſcribe arcs 


15 cur 1.1 each other in u. 


brough the points 1, 5, Ara the line. Bc, and | 


| | 1 ; villhe the perpendicular required. 


Bxþlenetion of the charadters made 46 of nth bk 


5 lowing part Kt Mort. 


71 | + To the üg of addition. $54 
of ſubtraction. 1 


— 

144 WHERE Frome — of multiplication. 
ets. ; 3 of diviſion. 1 be 2 
way Hy => at -of the ſquare wot... + 
we 1001) 2 =——— of the cube root. 
— 2 os of equality, - 

235 3 —of proportien,. 
n | 


A HM - 4 


_ 
moles 


4 : 
f - g P'. "I. F - - l = wk — 
; 0 , 4a ' = \ 
. * * - 8 4 * . * > N 4 1 


. | OF THE 


MENSURATION 


1 — 
* 
” \ 


'$ U.P E R 5 r 


HE area of any ence | is the-meaſure of its ſur- 
face, or the ſpace contained within the bounds 
of that ſurface, without any regard to thickneſs. 

A ſquare whoſe ſide is one inch, one foot, or one 
yard, &c, is called the meaſuring unit, and the area or 
content of any figure is computed by the RNs of - 
thoſe FR contained in that WW 


PROBLEM * 


* the area of a parallelogram ; whether it be a 
a 3 | \ 


RULES © "Co 
wa il teh 15 the era. height, | | 
E XA M» 
1 8 _ = 
Take any reQtangle a ed, Pr fy . 
and divide each of its ſides, re- e FER *. ; | 
ſpectively, into as many equal parts. | {i ft + þ 
as is exprefſed by the number of | +: 1 =-' 
times they contain the linear men- rie l 
fyring unit, and let all the oppoſite 1 *. 8 
points of divifion be connected by A * Ui 


t Mie t is eviden het tha hee Ge INE: 
e ben, it is evident, an 


„ An ee . 
1 MENSURATION ' 


EXAMPLES, 


SR 1. Required he fre of he uae a ev. whole 
| "NY eet 9 inches. 8 7 


e 


Hors fe 9 . 8.753 io 5. N. gegart 
33 e 33 ft. o in. 9 aro * 


* n 
ꝓ— > —— ” _— 


. ———_—_——_——— 4 


rectangle into a number of ee ane 
meaſuring unit, and that the number of theſe ſquares, or the 
area of the figure, is equal to the number of linear meaſuring 
units in the length, as often repeated as there are, linear mea- 
ſuring units in the breadth or height, that is dqual to the 
length multiplied by the height, wbich js the ue. 

And fince a rectangle is equal to an oblique parallelogram 
ſtanding upon the ſame baſe, and between the ſame parallels, 
(Euc, I. 35) the rule is true for any parallelogram W 
Q 


Renn II. If any two fides of a parallelogram be mialtipiied 
together, and the S greg again by the-natural fine of their 
included angle, the laſt product will give the area of the 
triangle. That is an x B c & nat. fine of the angle » = area. 


Note. Becauſe the angles of a ſquare and rectangle are each 
* whoſe natural fine is unity, or 1, the role in this caſe is 
. 


1 K * 1 
* 4 2. Re- 
- i - 


12 


e TOS Fern 


- Rnd 'the area of the rectangle a nc», 
whole ry. AB is 1g. 75 chains, w_ zreadth Bc 


9.5 chains, 


Had 13.75 x 9.5 = 130.6253 and 225 = 
Gabin er 2 = area required 


a: ce,» 4£ 


"Required. the area of the rhombus. ABC D, 
whoſe length 4 B is * and its _—_ DB 


. 


—ů—ů— 


p — 
* . SY 


1 11 Gin = 12.619. 4 in, 29-2553. 
" Whence 12.5 * 9.35 = 115.025 feet. 116 ft. 
7 6 pa. = area required. 


4. What is the area of the rhomboides ABCD, 
whoſe length AB 18 10:52 N and height v 
n | 


K 


en e tes and 2297 tha 676 

acres =8 ac. Oro. 4 po. area path. | 

. F. What is the x of x tquare whoſe 686. 1 

35-25 chains? 3 3 bo. 
| n Auf 124 11 

* 6. r the ans of ren 8 feet 

= | 8 1 1 in, pa. 

i - 28 81 

= 7. What is the « area of a 2 . whe ke frank & 

9 14 e eee e 


= e e 0 
. Required We ares of a e length of 
1 whoſe fide: is "IIS feet, and _ 9,16 feet.” 


* fe. in. pa. 


— An 112 
9. Required than Sen of a EET us, whoſe 15878 
. * 10,51 chains, and e | 


80. 207” 


E 


PS 4 


ae. 70. 5. 


10. What is int area Pal HcinboldeSohort lags | 
Þ 7 feet ginches, eee feet 6 inches ? . 


i H ft. 4 0 
x 11 76 ld de erf x i 79 tle” 
tengrl is 12x feet, and breadth 9 inches. a 


4 9 Us: 


II 
S 7 £% 


* 


or SUPBRPICIES. 1 


PROBLEM u. : 
To fu the area fm. : 
2 RULE,» 3 : 


Multiply the baſe by the perpendicular height, and 
half the Wt Ti de the area. 


| bh | > 
BXAMPLES, 


{Þ $4 #5 


1. W the. area of the triangle ABC, "who 
baſe. a B 18 10 es wt and hg. eo Dc IM, 
3 inches, 


OAT. 


in f 
ee 7%. | ' 
a. 7 7 
6 7 
- _ * 
of 4 | 
wy a * — = > „» * 


Here b e 2833 * 
 Whence 10.75 X 7.25 2 77.9375. and . 
38. 6875 foe 38 fe, 1110 . reacted 


at is the area of a triangle whoſe baſe is 


3 38 fot inches ad height 11-feet/ 10 inches? 
6 i 7. in. 
Th e aut 10% 5 5 
= 2 r 
> * di aw © rs of ode IA 
ve - altitutle, IT OT ORE nk of DOE 
ets 7 7 ; : 4 z. What 


16  MENSURATION | 
3. What is the area of a triangle whoſe. baſe is 
16. 75 feet, and height 6:8 feet? fe. in. pas. 
| 45 3 


4. Required the area of a triangle whoſe baſe. i i 
12.25 Chains, and height 8.5 Chains. | ac. rv. po. 


4s o 35 


5. What is the area of a e whoſe baſe is 
40 feet, and — 10.25 ? chow e fe. 


PROBLEM. um. © 


75 . the ares 25 1 whop thre A wh are 


"RULE. 8 
8 Prot halfthe ſam of the three ſides fabtrafteach 

fide ſeverally. 

2. Multiply the balf ſam and the three remainders 
. continually together, and the ſquare root of the pro- 
duct . be the a area rad 

: | EX A UN- 

"BR WA 


3. * * 


nth. 
— 


* Demon, Let A e 2 4, an=b, #c=r, and ad= 21 
(See preceding fig.) Then, fince BD = 6 — x, we ſhall have 


61 (b—x)* = ebf - zl - = . 


frodl which x is found = © 7 by tranſ. and reduction. 


But e n. RE Ac 4 4 f T 0 D Xie 04 = 
a2 + þ> — 2 a+ biond 20ab + a* btn 
n ere on "YO 


7 n Gin ” a — b)* 
* FVV EEE ; 


3 = of V a+ P=d) x(6—7=#, ) and 
3 ä the 


1 2 


„ 


tf f \ 0 
or SUPERFICIES, 47 


is 
Re 15 

1 | 
is EXAMPLES. | | g 
0. * S 
33 25 eee of the triangle A n c, whoſe = 
is three hides > Cc, Ca and ad, r 36, and | 
7. 48 chains eee | 
re Fg : 
ch 1 9 

| | A 
Ry 1 Here 6436+. 108 = 1 

Alb bee 54—36=18 ſecond diff 11 
M- and 54--48=6 thir 
Wien eb e 44.0638 

— area required. | 
| a: Bb. 
* 5 "3b | 
ave — 8 f 5 
* whe — — 

"\ — 2— Sen tak 
* ae An R e AF erz et) x (4 =» 
; VVT BITC ODER £ 
2 A , ⏑⏑. e „ EL * ==) 5 
Here which, by making : = # & («+ e becomes = 
2 2 / (1X eK) = algebraical expreſſion for F 
7 the rule, as was to be demonſtrated. a 


Cor. 1. H: be put equal toa band 4 bn e, the rule is 
and / (=) X . 
the a 


„ 


= 


48  MENSURATION 


2. Required the area of a triangle whoſe three fides 
are 13, 14 and 15 feet: tal. B4 99 
3. How many acres are there in a triangle whoſe 
three ſides are 49-00, 50.25 and 25.69 chains? 
An 61.498" ac, 
1᷑. Required the atea of a right — triangle, 
whoſe hypothenuſe is 50, and che 


er two tides 
30 and 40. Anſ. 600 
5. Required the aren.of an equilateral triangle e whoſe 
Aide is 25. Anſ. 270. 625% 


6. Required the area of an Ifoſceles triangle n 
baſe i is 20, and each of its equal ſides 15. 
Anſ. 111. 303. 
7. Required the area of a triangle whoſe three ſides 
are e 30, and 49 chains. 


«1 | g . 29 ac, 6 po, 


: 6) 

. þ 

* N Þ N 
15 : 
3 : 
Ks of 
7 
TM | 
n 3 & 1 
A i 
15355 

* 7 * 
1 | 
- 
Hs 
a3 
wy. 
=: 
E 7 : 
=: 

». 1 * 
1 


PROBLEM W 


© Any two faden of a right 22 1+ bits en i 
. the > ah rY * Hy 


ko 
— 


1 0 
0 - 
8 
oy 
* \ 1 

1 K — ee Att. —_ N i + dt 1 
ha - — — 

* 

8 , 


: Tar. 2+ 17 all the ades be equal. the rule will decrees 15 
, Of EA x 1.732 for the equilateral triangle whoſe fide is 4. 
Cor. 3. If the triangle be right angled, « being the hypothe- 


| muſe, the rule will be . x ele 


— — 8 
nn e the perimeter. * 2 
Rut II. Any two ſides of a triangle being multiplied toge- 
cher, and the product again by half the natural fine of theit 
een angle, will give the area of the triangſe. 
e AC xen e e 


—— 


* 


"RUL . 


o D * 


r SUPERBIGIRS. <9. 


* * S 
aw, vu%, Vx =, a * 


„ Dogg. e 
wake! nee Tags . to find the bel, 


ne. | — | 
Add the Klee of one of the legs to the Iquare ar 
ite other, and the ſquare hover the ſum will 
to the hypothenuſe- 60 28140 * Kr MY Ds. Ar? 
2. When the bypothenuſe and one of the legs are given,” 
19 fud cha other bog: 2 80 5 
From the gs of the 3 take the ſquate- 
of the given leg, and the ſquare root of the remainder 


. by equa jo the other leg. 
3 0 Lo n at oO 
* * 7 51 5 > ſ 4 *& 1 
T%... 1 a? 1 10 91 12 7 7101 61 i C777} £ 7 * i 


* urs Had 
1, In the eight angled triangle A 1 ©; the 3 An 
e 


15 —— 8 perpendicular 80 33: e 18 _ hy- 
Wo 


Here 86 + 33*= 1555 bans 5; and MY 
=6 5=hypothen uſe AA 33-147 

2. If the 1 ACibe'53, and the baſe A 2 
45% ang ts the e 10 BC? 


- 


— _ Ee a * — — + #4 N * 


8 


— — — 
— 


By Euc. 8 an % = ac, or 104 
nc; and therefore . 4-422 22 
r aleiniabe ſame a5:the rule, © 


a " „ | Here 


7 


30 MENSURATION 
Here 53*—=45*==2809==2025=784 ; and 1 784% 
3. The baſe of a right angled-triangle is 57, and 
the perpendicular 36; . hy pothenuſe? 
4+ The hypothenuſe of a right Abled isi. 
109, and the perpendicular 60: What is the baſe? 
| | {SS ot. 
| 5. It is required to find the length of a ſhoar, eek 
ſtrutting 12 feet from the upright of a building, will 
ſupport a jaumb 20 feet from the . f 
| * An 23.32380 feet. 
6. The height of a precipice, ſtanding cloſe by the 
fide of a river, is 103 feet, and a line of 320 feet will 
reach from the top of it to the oppoſite bank; required 
the breadth of the river. An 302:9703 feer. 
7. A ladder 50 feet long, being placed in a ſtreet, 
reached a window 28 feet from the ground, on one 
ſide; and by turning it over, without removing the 
foot, it reached another window, 36 feet high on the 
other fide : required the breadth of the ſtreet. 
. 1 4. 811233335 fun. 
PROBLEM v. 
To find the area of a trapexium. 
5 DAE RULES... | 
Multiply the diagonal by the fum of the two per- 
pendieulars falling upon it from the oppoſite angles, 
+ and half the product will be the are. 


" FE XAM- 


ml 


— 


— —y-—- — +4 


Denen. The area of the triangle v v2 is = ===; 
2 N a | u X ac”. 
and the area of the triangle Ban is e d and 


- 


there 


- 


e SUERTICIEs. $i 


Fa r 

WO uired the area of the tapezium 1p, 
whole — BE 1s Is 34, the A 21. 
and 0 28. 


Here 28+ 2 * 84 =49X 84 =41 * peri 

2058 the area required. 
2. Required t 1 * of a trapezium whole dia 

is 80.5, and the Fw ag b 24.5 m_ 30.1, 


Anſ. 2197.65. 
3. What Is the area of a 430 diagonal \ 


is 108 feet 6 inches, and' ee 56 feet 
3 inches, and 60 feet 9 inches? Af. 6347 fe. S in. 


” — — 1 * © 


* * 9 — 
4 . * 


therefore the ſum of theſe areas, or the area of the whole trape· 


aum, is = ene. . 


11 che ehen "can. be inſcribed in a circle z that is, if © 


f ho 


the ſum of two of its oppoſite angles is equal to two right — 


angles, or 1369, the area may be found thus: 


Rule. From half the-fum of the four fides fubtraft each fide 
ſeverally ; then multiply the four remainders continually togs- 
ther, and the ſquare root of the product will be the area, 


5 | 4 D 2 5 PRO. 


* 


* 


* , * 
4 


52 MENSURATION © 4 


PROBLEM VI. 


To find the GS I of a trapezoid, or a , vs 
| of eb b li, fudes are parallel. ; 


R UL E. e 


8.: 
| Maltiply the ſum of the parallel fides by the per- 
pendicular diſtance between them, and al the = = 
A will be the area. 
1 62 3 fid 
B14 — BXAMPLESY/ pe 
1, Required the area of the trapezoid AB on, whoſe 
ſides aB and c are 321.51 Inc 214-24, and per- 
pendicular v 171.16. 8 ors 1 
e eee 4 
: 8 
. : SY 
£ * - La 1 | 
13 . A a 8 3 


3 AS 321. 5421048333 75=/um of th ral th 
3 A. 0. 


4 $7472 Nn ns N ' £5 N 1 7 <8 * s* IP 8 8 ; 
| 1 4 * DE 
Demon. The e = =, and the A 1e 
be dan TI | ; 
#82 eee = 2 —— Therefore 
nase, or the whole trapezoid ancoyis = 2 
DE. e AB+D c | A 
r eden, QED. 
| * 
p £0989 | 8. 9 4 Whence 
i - - 


or SUPERFICIES:/ $3 
ef 75 X 171:16(theperp. dz) 291698 9700 z 
And 21093 = 45849485 the area required. 


2. The parallel fides of a — ire 12:44 and- 
8.22 chains, and the perpe mne 
chains; required the area. 5 f 03 ili e. 


Ar 3 0 
3. Required the area of a trapezoid. — 2 parallel - 
ſides are 25 feet 6 inches and 18 feet 9 inches, and the 
perpendicular diſtance io feet 5 8 fe. in. pa 
230 
4. Required the area of a trapezoid 5 hoſe — 
gat are 20.5 and , and perpendicular iſtance 


10.75, | FINE, Anſ. 1700N35- 
| N | 
enbotine en. 
„5 to regular . AY 
=—_ yo 12 — NN. 
4 
5 : RU LE.» 5 rm, 9951 


; "Malt ply half the r of the law ; the. 
— falling from its centre upon one N the 
per and the product will be the area. 


Note. ter imeter of any figure the fu of 
My tee hgore is all, 


— 


a * 7 ” 
„ 263 born BEA Me 
* _ y 4 * TS vo P my = - 6 * 


98 


py ** os + 4 * . +5 RE LAT 


1 
— 
3 — 
— 2 * 2 


Ann E 
equal triangles as it has ſides, conſequently the area of one of 
thoſe triangles being multiplied by the number of ſides muſt 
give the area of the whole figure; but tlie area of either of 
the triangles is equal to the rectangle of the perpendicular and 


ION ee | 


D 3 


\ 


\ 


'% 


a 


MENSURATION- 


41) OBA MELRD 


pentagon 


| ; ther: 0s; of; ths 
an — L. A, or nc, e. l 25 len. and 
e 1 | — 


Hin 3x5 =62.5= half perimeter; and 65. X 17.2 | 
Toons ret = area required. 
415 — 1 ns x Heer rg 
1 t, Per I 2,04 feet 

Anſ. 553. on pn 


centre 20 ? 
Anſ. 1 


3. Required the ares of a heptagon; whole 
hh ic from the 


7 


and half the ſum of the r veto the-area of the whole 
polygons thus, er x == is = area of the . 


er „ee 40. N 


A 


or SUPERFICIES:, 
PROBLEM vm. 
To fad the area of a regular Polygons 1. 


. 33 
. — 
- 


5 only ii tas. 
n © RULE, 
id Multi ly eats fide i Kaas | 
number ſtanding N to its name in the * 
2 table, and the product will be the area. 
Noe "Fob ee ee 
daes.“ ee x] Multipliers. 
7 0 3 8 A 8.433013 5 
- 4 | Tetragon or ſquare} 1.000000 
$5 | Pentagon - - 1.720477. 
6 | Hexagon 2.980764 
7 | Heptagon ] 3.033912+ | 
8 gen 13421 | 
9 { Nonagon — 1 818244 
10 | Decag nee 7.64 
"rr | Undecagon 9.365646=] 
l 8 — i1:196152+ 1 > 
C2 x8 of > 7h * 
. — —— 


10 Tak 4 2 — * 
. ˙ ASC 4 | 

* Demon. The multipliers in the table are the areas of the 
polygons to which they belong when-the fide is unity or 1. 

Whence a0 all regular 
fides; are fimilar to each © 
as the 
2 


9 - 


1 


„ and as fimilar figures are 
uares of their like fides, (Zur VI; 30.) 141 moti- 

table :: ſquars of the fide of any polygon : area of 
ygon z, or, "which is the ſame thing, the ſquare of the 
any polygon x by itt tabular number is = atea of the 


pol 

N The de fortied by lb beseri thus As radius = 1+ 

ung £082 1135 (Pins = ONE EO 

ee ö el 4 03 = area | 
54 -of 


radius. 


= * - 
1 
. 


»„ — 


Ny 
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PEFIPL N 4417 71 QF 
Ir ; 


1. Required the-area of a pentagon Lon del. 


1 


* 


rl. 


** 15 4 A 4 / 1 " 
ve) + 6 | Fan deinen 
7 . 10 wit: WW ST © ee 
7 jv 4 TE e 2 112 2 
> © —— 75 f in Sy 13 £ 442 
oO TI 
5 JS e 5 1 «$2240 f * N . 
— . e 9b) 
| BR att ts . I, 
1 % 1 | 
bs + > i. | * 
1 5. 2652385 1 
— 1 3445550 6 5 2340 %, * 0 * | 
74 48850 dope | # 
+. 
5 tio 355. 107325 Ra ruined. 
| Re $5 11 


WY} 


654 2431 - ”TF 4 


| 2 548 


of the A n | apd b fang- £1 . 
tabular number, or the area of thepotygon, e. 


The angle o n », together with its tangent, for any polygon. 


of not more than 12 ſides, is ſhewn in the following table, 


IN dune Nane 01 eee een 
3 | — 5 07 1 Tangents. > SOR eg 
—— — — — — = AF | 
Trigon 2 25 e e 15 
h 4 Tetragon „ . doοοοð +50 bf 31 | 3s 
s [Pentagon © 845 1.376134 = STFFV 3 E 
6 Hexagon 5 r #64 
[© 7 [Heptagon © el 2.07652 4 | = 0-7 
8 Octagon 159% ae 1 
enen ess leer 
+ 10..]Decagon-- pas E. US NAI 
| 1: [{ndccaron 73% 4 13-40568+ | | 
* | 72 10:1: dbcardy þr a8 * © ESTER & 19"? 
1 The 
\ 


=. _ 
Gs 8 mY 
HS 58 
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or SUPERFICIES. 57 
2. The fide of a hexagon is 5 feet 4 inches; What. 
is the area? l 1 470. 73.9. 


3. Required the area of an octagon whoſe fide, 18 
163 | * 1 Anſ. 1236.0773. 

4. Required the area of a decagon whole ſide is 
20.57 32334913. 


= 4 A 
PROBLEM N. 


* — tence] op | : 

The diameter of a circle being given to find the circum- 
ference ;, or, the circumference being given to find the dia- 
meter. Gs 2 
þ R UT E. : F.* 

As 7 is to 22, ſo is the diameter to the circungfe- 85 
rence. Or, as 22 is to 7, ſo is the circuhmfereuee 4 
the diameter. | erte ar 

| ; 2 A a EXAM- ' 


* 
' 1. _ . 
— — 
if 


* The proportion of the diameter of a cirtle to. its gircum- 
ference has never yet been exactly attained. Nor cap a gut 
or any other right lincd figure, be found, that Mall be equ | 
| to a given circle. This is the celebrated pfoblem called: the” | 
ſyuaring of the cirele, which hag exerciſed the abilities of he . 
greateſt mathematicians for ages, and been the occaſion of f 
many endlefs diſputes. Several perſons of conſiderable ethi- 
nence have, at different times, pretended that they had dif- 
covered the exact quadrature; hut their errors have ſoon been 
detected, and it is now generally looked upon as à thing im- 
poſſible to be done. Wark rofl aw > wen, 
But though the relation between the diameter and cireum- 
ference cannot be accurately expreſſed in known numbers, ft 
may yet be approximated to any affigned degree of exaQnefs, _ 
And in this manner was the problem folved by the great Archi- 
medes, about two thouſand years ago. wh diſcovered the propor- 
tion to be nearly as 7 is to 22, 0b is | be ſame as our ff rule,” 
This he effected by ſhewing that the perimeter of à cirrum- 
ſeribed regular polygon of 192 fides is to the diameter in a tes 1 
0 1 FORE + 1 Ds nene ratio 


E 2F 1 — 


58 _MENSURATION 
N "| DO ee J ien dil, 
1. If the diameter 4 5 of a eircle be 9, what is the 


* 7 a e a : 
«x F A 2 * 
PR % « =; - 0 TER? e 
x 2 wy = = Tre ' 
— 1 2 — 2 F WF K 
5 - IV, — 422 3 * e 
2 PF A 2 3 N . y I + a * £4 i * 
SN Ty OE os = * rn n nn 
- — * * 
7 Wer 
— W 


13 j A I 


eld * 
I 


"F 


£ 
8 — ag 2 


Fd 

216 
. 
+. 
A 


1 
5 
3 9 
Wat 
* 1 
| 4 
* 4 
= 
4 i=) L 
[1 
* © I 
3c! 
4 o " 
J you 
« . 7 
» 20) 
* 
* 
f 


CE 


a, 

F 
7 
1 

«£ 
. 

* 
$ 

* 

*. 


2 


fame as the ſecond rule. | 
This is a very commodious proportion; for being reduced 
into decimals; it agrees with the truth as far as the fixth figure 
inclufively. It was derived from the pretended quadrature of 
a M. Van-eick, which firſt gave riſe to the diſcovery, ; 
But the firſt who aſcertained this ratio to any great degree 
of exaftneſs was Yan Ceulen, a Dutchman, in his book de Cir- 
eule, & 22 He found that if the diameter of a ecirtle 
. was 1, circumference would be 3,143 592653589793233- 
_ <6264333327950a884 acarly; which is exactly true to 36 


\ 


- « 
: - 
” 
* * 


en a e ers 78 


er SUPERFICIES. Þ y 
2. If the circumference of acircle ave = 36 feet, 
whe en Ine * 
J 22 217 22 36 ' 7h 
| r PANT TTR 


A325 (1 feet, the Hiamitter. 
„ . 


K 4 
4 32 * 
{- Wed ant, 


10 
e -e e ine 
| Sees 8 ROLE 


1 D 


— — 


places of decimals, and was effected by means of the continual 
Pr 
8 . muſt have coft him incredible 
Paing, It is ſaid to haye been thought ſo curious a 
ons dyg ning ns > 3 
red yard, at Leyden. This laſt number has fince bom on. 
by the '\_ 


= — - 


„and extended to double the _—_— 
late ingenious — Sharp, of Little Herten, near Brad- 
ford, in Torkbive 

But fince the invention of Fluxions, and the Summation 
Infinite Series, there have beet ſeveral metliods found out 
doing. the, ſame thing with mach more eaſe and-expedition, 
The late Mr, Jobn Mochin; Profeſſer of Aſtronomy in Gre 
© College, has, by theſe means, given a quadrature of the N 
which is true to 100 places of decimals ; ind M. De L 
Euler, &., have catried it ſtill farther, All of which __ 
Bons are ſo extremely near the truth, that except the ratio could 
ER 9 vepdaus-with bey.n gnome wlegeee 
1 a 

he method of obtaining « propentien from arg 4 

| bf luxiods . na * 1 


arp A | La 
4 4 - = 
. 


* 


2 22 * 3.5 98 8 


[4 


2 fe MENSURATION 


Kal RULE II. i acts v1] * 


As 113 is to 355 ſo i is the diameter to the ci um ; 


Fi, Or, as 355 is to 11 31 ſo) 1s the circumference 
to the diameter. | 


EXAMPLES. 


> 5 The diameter of a FED feet 


circumference ?. 
Here, as 113 p 355 +} ; 97708 . ; 


Or —— _ — _ — 228. #7 =cireunſerence 5 | 
D, 92 2. If 
Let r= radius, x=abciſſa; br 7 | fihe,. n= ordinate, or 
ſine, and length of ine A "1 7 78 
Then 2 —x Xx = Sang by the pr the property of the cir⸗ | 
cle; e found = r.+ Hy 14. — and += =yJ 
221. 
But r , as is thewn eye enen on fluxlons 
Whenes by ſubfiitution & c. N N 3 hen throw 
into an infinite ſeries dune S e yore 
aut ( %. ee e 
* ee) the nent Width, x =" l + =— 2 £4 


2+4+57%* 2.46. 775 2.4.6. F.975 path ofthe, ns fo X 
I ae Del wigs WE LAOS, eco es.r 

1 + i + DEL of theciteunt - 
0 2.3 . 2445), Were ae K r 
ference. $44 18417 5. 5 een ; 
* — orange fobftoed Is vale 


. — tha are ie ems the . White, e 
the are ſo that the tangent can be found in terms of the ra 


ee eee Ark La ac 
3 | = Thus, 


— 1 
o'n) SUPERFICIES: - 61 
2. If the diameter of a circle be are what | is 
che circumference ? al M ee 
As 113 \. #2 355" « ON 10 Nit 3 
(2.7 | 
0 non ec ence. 
; 3 OO 
| 160 EO 2 
% 7 113 0 , 
Py , : | 
47 ter 
X 10 a 
Oe 355 _ — 3320 2231.41 K . 
i conf 
205519 45 n t tr; wd ene oft vs 
W AH 257 "4 495 Wha 
53þ ft bis 2731-4 v4 aouadtian nia bi . 
ml 7: x en B23 vt 42; , _ 


Thus, if the radius be 1, and the arc be part of the circum- 4 


ference, or 45 its tangent will d to the radius, and the 


ſeries will become ac 7+ 2 r &c. arc of 


43%, and 8 x (1144 qr 2 2 re.] whole 


circumference. 
This ſeries is the ſimpleſt form: that can poſſibly be ob- 
tained; but in order to get another that will converge faſter, 


we muſt take a ſmaller arc ; as for inſtance, ſuppoſe that of 


30%, or r part of the circumfepence., 


Then fines the, tongent of 297 by radiue 3, ts th | 


D ee X (12 — 
. 45 Lie an- 55 


jy) arc of 995 ad 16 matt * 4. 
9-34 8 $+3% 
5 | 
+= 1 * ) = whole circumſerences and ſo for ory ther 
orc whatever,” r N. 
$5” & | 4 Thoſe 


#  MENSURATION 
0 ue ie the diameter of «circle whoſe einem. | 
. ference is 50? | 

ety e. 113 2 30 5 *. 


Facts Me i; the diameter: 


| | 

4100 | 

RE . 2 - 
” — HE 


$25 


| ' : | | a: N U LE 11. 1 


Ager the diameter by bl and the o 
be the circumference; or 

Divide the circumference by * 

a ne . 


- „ 8 15 3 7 % Y 5 3 Fu F - T K Aer 3 15 Ii 7 4 1 


1 „ 1 7, } 


is 4 If che de globular 17, whae i the en 
tee 


P 8H " 
LE A $% 4. 1s * 1 1 2 8 ” * 
- - 4 - 


1 7 of „ „ e ve t 
219918 e e deeb. 452k Lhe. 
31416 enn 232” e : e461 
- s $4 — . | tory 
45g * 8 * 
— — — EY 223 e — ON — x 
7 RN ov eee nat et Oe. 
Buler, &c, may confult Dr. Hutton's Menfuration; 
ENTREES 
. | 2. If 


the quo- 


82 or SUPERFICIE 65 


* 2. If the circumference of a circle be 354, what i is 
| the diameter? | 
By Rule 1, dt 
4. 22 7 : 354 ; ee 
ftrenc Fo : n 
ria | By Rule 11. 
4 355 : 113 25 354.3 47” 112.681 =. 
circumference, 
As 3 1416 : : 3543 „ = cir- 


confirenchs 2 ** avith the former as far as the third 


80 
* 4. mem 
| e t 125.66 
4 4. If 1 ws A WIE of a circle 89 72 — 9 
i the diameter ? | 421. 3.81972. 
5. The earth is a globe, and its circumference is 
: known to be 25000 males, what 1s its diameter ? 
fo | fe 7958 nearly. 


If 4 be put : diameter of ang cleate, ene 
the three rules above given, nay be expreſſed thus ; | 


Se 3.44164, 


sl LR 24 0 
355 3.1416 
And if -, or the radius, built of the lawn, 
theſs rules become 


vo" 


A x © 


PRO- 


\ 


n MENS URATION - 
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* 8 rn 
. y A * 1 3 . 
4 . * LH | 4, 5 * 1 a Tai 0 * 
1 . * 1 - +4 I ks = 34 


"PROBLEM X. 
. 
0 EPL eee 


From $ times. 3 chord of half the arc cbt 
the chord of the whole arc, and of the remainder | 
will be the length of the arc near! 

Z. 30.4 TE 7 "de? 


ans = 


, 


eee 


I, The chord of the hole arc 9 f is 1 5 * | 


\ verſed fine 8 c of half 22 arc 1s 18: p-: is de | 
length mee ; 


"IF „ 


— * 
1 bs d = a" $5.5 © ©1LT * 
* — : — * — — 
* 


* 


* Demon; Let the radius Es OL Rr pak; Then 


ET nl Ne ee * 


a os 
e Whenee$ times the chard » b * 


2 1 55 $2.5 2.544 
4. ee 6 e eber, 


A 
— 9 — "Ls | k I 
24a eee A 
Hue the Ho eee oe, whoſe bus N known is 
$ 
ber + 84 1 2 cc. and therefore the arc ona + 


e which agen from 2.7 + r 2 + o 


by a ſmall quantity, and ſhews: the rule e near the 
truth. Q. E. D. {2 


Rule 2, If d be put = ; to the es and egg verſed ine . 


of half thearc, then will (54 N 2 XJ =» 
EN IR. 


> #* "He 
433+ ; 


* * | 
Win 
4 7 * = 
„Ar 1 
tn | | 
/ of * 1 . — — | „ £7 4 © t 
| NEL ws 0 . 


Here A wag es 3 9003 and ooo hy 
o y, Whenee = SEES 
; us 10 85 3 8 45 4 fd | 

nt 3 6p = Ja i nns a" 


2. The thord of the whole arc is 5; N the | 

Dee” oper required 87 mo | 
A 

3: his length of the whole chord: is 6, and oh 


lengch of he e 3-05 2 what is 
3 


Fe ei « 6.14768, 
25124. a8 * Ar R R 132 7 — S * A N 


1. Add che (quare of half the chord to the ſquars - 
of the verſed — of half the 8 this ſum di- 
vided by the N fine will give the diameter. 

2. Take 43 of the verſed fine from the diameter, 

75 E of the verſed ſine by the rema inder. 
the quotient, laſt found, add 13 and” this 
12 — lied «+ the chord of the Sn will 


give the length the arc zearly... 
29 ; Note. 
AS aid 8 * 855 . SEE bats 8933 PVT” 


"IV 


* Demon. Let the diameter — I2hg 


and the « chord „e. 


. 
* * —_ 9 9 — N 22 er? Cat of FIR l K n 
Wy > \ - _— - _ 
8 * oy „ ᷓ 2 i '2..yt-S£ * 2 N . 2 n 4 $ 1 
e N a E 1 — = 
2 n 8 M4 


* : 4 


C en 


0 | 
Mie. The length of the arc may alſo be found by 


| mulciphy 


MENSURATION 


ing together the number of. degrees it con- 
radius, and the number .01745329. 


Or, as 180 is to the number of degrees in the arc, 
ſo is 3.1416 times the radius, to its length. 
Or, as 3 is to the number of degrees in the arc, ſo 
e n b N ' 


wn KAY, 


__— "T6 ad»; 
10 We 


— 


* 
1 N KN 
* * x44 9 


n 


s Aw 1 


* * 
Ae 


I 


1. and Neal fine © 5 


*. 


Wh | 


3 bh 


21 


oy 
-— 


TR 


— CONE Ig ———— 


A. A. at] 


"ak the rule — 0+ SJE 


82 * 


Toods* 


. 


. 


4184168 


A 730% "74% 
, | * Vt — Ax 
4 TIED = e g- By he. Whmce 


to- 21 5 a) 


. LN 1 88 % : 14 


ee * 
bot. 


b. and 


2 * 


— Nr 11+ = PT OTF LLENTP 


. d, and the verſed fine of 
the half thereof v; and this differs from 2/dv x : + "ha | 


A. is dds third. term only Was 
mee, eee 


a 


* 


P | 
«43 


L oy 


- Here 


12 
ler 


„ 


1 > f 


„ SUPERFICIES:: 


. * 1 - 
a & x. bg FO TIE , 
- ind en deln Wide 
12+ 35-24-3405» 


Ke i+:3405) X 4821, 158 x 48864-34408 


. pe bs 7, and the verſed 
fine 2: what is the length of the arc ? 


Hnſ. 8.8439. 
9. The chord of the whole are is 40, and the verſed 
fine 15 : De ee 


PROBLEM xl. 
e eee 
RLE I. 


d iply kaif i circumference by Kal ihs 5 
meter, an the product will be the area. 

Or take of che e of the whole circuanferbnth 
and diameter. 


Py hs | : a0 
1 Th, 21 1 


— Ss — 1 1 MMM . — 


Demon. A circle eee r aun 
of an infinite number of fides, the the circumference being equal 
- 


— 


\ 


1 
) 


% 24 An. 53.62. | ; * 1 


o 8 . 2 
— = l 8 = b ' _— a _ — Ae b "Jo 88 
- . IN 2 2 — r * + 22 — — — ** 
De = * 1 1 —ßVWk 3 A 2 ——Y * AT T . . 9 * FIC. of (4 — _— 
* 0 * TWIT © We" NP DA RI * N * __ = (4 Ln ” = \ , 4 — rr — = 
p — — - 
. 7 L 2 ( 2 3 vo 


5 5 
— — 3832 
8 * * — 
Es FL > nth 


£ 2 


* MENSURATION- 


EXAMPLES. 


1. What is the area of a circle whoſe amr 
and circumference 131.9467 25 
2)13 1.946 
4 65.9732 3 
N = aan. ve 


x 43 LENS 5 
is the area of a circle whoſe Hamoter 
6 inches; and e 31 ſeet 6 


WT K ine 

15 9=15:75= 4 cram rms 88 

3.4558 3585 diamuters * = * 
F RS 


121 X „5 £487 186 11 vn 
A f C AI i F | 
*; x * 4 = 1 * % 
@ © O'S: 4189 " ” " 7 91 40 
& 7. #1 2 14 * 7575 3 4 1. 8101 5 4. : 4 19 
OP 4 * — ͤ ͤ—:— 
OS o * * =, 
OOO 
LES; . gi 
| — 12 : 24 0 1 
— a 
4% 4 8 
ee 
* ee 82 1 8 inches. 


2, What 
o feet 
che,! 


\ . # 


to 10 perimeter, and the los 70 the perpendicular. but 
the area of a regular polyson is equal to half the perimeter 
multiplied by the perpendicular, and conſequently rhe area of 


achele is equal to half the circumference multiplied by the 
7 los, or half the diameter. QE. . 


"22 his rule may be otherwiſe demonſtrated by the dofrine of 
fluxions. 


% * 


or n =_” 
3. What is the area of a circle whoſe diameter is 1, 
and circumference 3014159 Anf. 7854. 
4. What is che area of a circle whoſe diameter is 
7, and circumference 227 A.. 
| \ 
R UL E. 117 . 


' Multiply the fqn uare of the diameter by 7854. nd ; 
the product will be the area,” SIS 
3 E XA * 


43 4 


at — "It ht 


W 1H 


* Demon, All 3 are a the ſquares * 
diameters. (Euc. XI EB.) 


But the area of a circle whoſe diameter is 1, is ©5354 hs, 
® - 

(by Nl T hervfore i1*®:d*:: NK. 2 22 
2413 ted. * 42 = 2 wen ola eld whole Gisbnster fo . 


Q. E. D. 
The following 9 are Bop of Metins and Archi- 
medes 


As 452 l Atea. | 


As 14.7 ,11;: : ſquare of the diameter: Area. \ 
If the circumference be given, inſtead of the diameter, the- 0 
area may be found as follows : * 
The ſquare of the circumference x .07953 ST x 
As $8 :. 7 : : ſquare of the circumference ; Area. 


As 140; 113 ; : ſquare of the circumference : Area. 


And if d be the diameter, c amen 4 the area, 
and pg. 14159 &c. then: | 


c 44 ni 
1 — —— 
* - 4% 6 
7 


. e . Youbet 


4 
3 ar 2 ; . 
4 * 


70 7 MENSURATION | 


| | EXAMPLES: mw 
1; What is the area of circle whoſe diamere 
Pts 833 

6 7854 7 
— of the diameter 


39270 n 14 5 pag; 7 
115708 3 8 


ee . 2 


Nee ; whoſe diameter 
is 7? Anſ. 38. 4540; 
| 9 

4 5 An. 
- 5 How many ſquare yards are ANGER Ws; 
- FIN t is 3+ feer? Ai. 1.069016. 


i . Met / a 
7 PROBLEM 3 
To find the area of a ſectur, or tbat part of à eireli 
#which is bounded” L radii and 4.1. included 
arc. R 


* ; — 


- 


— q 


= a * 1 © od —— KAnn 


e table will alſo ſhew moſt of uſeful pro- 
blems, relating to the circle and its equal or infct ſquare» 
1. diameter x . 8862 = fide of an equal ſquare. 
2. circumf. x .2$21 = ſide of an equal ſquare. 
3. diameter x 70% = fide of the inſcribed ſquare. 
4+ circumf. & .2252 = fide of the inſcribed ſquare. 


'$- area X .6366 = fide of the inſcribed ſquare. 0 
6. fide of a ſquare x 1.4142 = diameter of its circum, circle. : 
Q+ fide of a ſquare x 4.443 = circum. of its eircumſ. circle, 

8. fide of a ſquare & 1-128 = diameter of an equal circle. ; 


| 9: CO Ae 3-545 = circum. of an equal circle. 
Fin RULE. 


„ 


* 


"9 SUPERFICIRS. | 71 
r fare + erplain Hy j 
r UN Mukply the cal, lt Hani by half 


the len th of the arc of the ſector, and the 
n aun 


Note. The length of the are be found b either 
of the 185 en“, | Mg: N 


: 


Apt . 


1. The radius 4 is 40, the chord nc of the whole 
arc 59, and the chord cp Kt AY en 
the area of the ſekton 22 


„8-5 vibes" 166 
"_ _ 27 X8=50 _ 216=50 FS 55-3= bag 
1 F 
the art e d n. „ „ 


| And 252 2 «6207 Dx4e=11ogh = ow 70 


* . = - 
FW 
_— T3. — — 9 *— r 9 W 4 * 


* The cube for 9 e gar, is, evidently, . 
the ſame as that for finding the area of the whole circle. 


. Jay vol | 2. Re- 


e eee 


„ MNS Ul an 
2. Required the area of a ſector of a circle, whoſe * 
Wen ee the leogthpbthe arc 21.5 


3 What; is the area of a be or whoſe DEG * 


nd tho bf the with arc 20, and e tr y 
the. arc 11 2328 69 "Df." 1.1 4 
I. Find the area tor whoſe radius * 9, ä 
and the chord of 484 arc 12 1 5 


— — 27. 5267635 


a 
210 0 111 4 R U Lt 414 av bear 21 T At 
As 885 is to the deg rees in he arc of a becker, fo 


is the area of the ap pe circle, w ole radius is equal t to 
that of the ſector, to the area of the ſector required. 
Note. For a ſemi-Circle, a quadrant, &c. take one 
half, one quarter, &c. . the whole area. 
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oppolte ey rad t. 
17. The conjugate diameter is a line drawn thr 
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The area of an elliptic ſegment may alſo be found by dhe 
following rule. 

Find t correſponding ſegment of the circle deſcribed upon 
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1. 1 meaſure of any ſolid body, is the whole 
capacity or content of that body, when con- 

ſidered under the triple dimenſions of length, breadth, | 
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ene of 6) 5236 . 10 
*. 5 236 , 144 N. 52362260 144 xX5236 
37440 K. 5236 19603. 584=ſolidity required. 


10 2. Required the content of the ſegment of à pro- 
t 


late ſpheroid ; its 2 being 6, and the axes 48 
and 24. ade EO 


; 5 2 PROBLEM XXIII 
To 2 the 2 of an ae ſpindle.” Ef 
1 1 1 
r 9 OS 


1. From three times the ſquare of the middle Ha 
meter take 4 times the ſquare of the diameter be- 


tween. the. middle and the end;; and. from 4 times 


* * * 1 
v . 4. * 8 4 „ Tit bs > * 
A Sa IEC ON Þ. 08 2. 85 * 2 a3 * 
L.A 


Er, vor d, va =x, and de r, . 
Then, _by.the property of tv Ulipgiy.c:x.gf 3.1 MA, — 


"a — 


Sara te; benes or a = — c- 


. . 
$4 G . 11 N 


= a0, th fuxion of the MEAS 


3 —— b, 5 the weed dee. 


| 2 rte 
uhe ſid ae fn. 


* this laſt r gory 

meter ; and wt — . dividing 

the former difference by the, latter a Mea the e 
2. . Find the axes ebe My problem the 2d, 

in conic ſections, and the axea of t — ſeg- 


ment by problem the th. 

3. Divide 3 times the area, thys found, by the 
length of the finde, and from tit quotient ſubtract 
the middle diameter; then multi remainder by 

times the central diſtance, and fubtract the product 
—— the ſquare of the middle diameter; and "this 
difference multiplied by 3 of the length of the 
Gi the produtt e , Gli 


I 


. 129 Bo EXAMPLES. . 

3. What is the ſolillty of rhe elliptic r 
en, whole length ye 15 80, the middle diameter 
_ 24. lay” e ee 

paz - 1 


| N ares vanD = fruſtur 
| 5 t e = 6 the dees theorem will becom 
„ Sor bp x e yr the half of | the 


i” 


G e 
X4= (17881442. 62320833 + 7549037072) x4 
= (285.376791 * 963760 „ 4 =71.996 KH 
17.999 2 18 nearly to or the central diftance o ob. 
And 18 + 2218+ 12 = zo conjugate DO. And 
* Wanna. ene, 


ae v576= == 0 tranfurſe. * 


12 12 


* eee 
++ Wl circular ment to which\is 11 1823 *, 1111823 X 1p0 


eter (] X 60. (0x) = 11.1823 ky = em = gener 
ipth rating Joggnent De... | 28 NS 


— FUSE 2 


* 


—Y — 


indie.” And if from 2 e de taken. th 15 
froſtumy there will remain pd*e* & L- = PI, X area 


ra = ſegment nr , „ being the height y a of the ſegment, | 
"— ae thete- ee in the dent, lt 


2 8 and u. 78 


Then,' by the property of the pllipſe, (e +4»)* —» (cob 3d 
TEL (Tie (en 13 hence N (e * * 


of the aun wee 4 Tor 


2 „ nm Ad, 9 =M,. 594 2 5, Ser the men : 


ö 
9 * l 

2 las. Sas _ eb Heer 72= 
24" —83.5326 = 579 — 83-5326 = 492-4674. d e 
492:4074.x.5 X 1.570991 3138.464 X-1.57079= t 
20628. 34312656==/olidity,required. N | 
.- The length of an elliptieſpindle is 40, the widdle a 

diameter 12, and the diameter mt 4 of the ſength tl 

| 95 495467" what i 1 the 9 TY oo 57656 | 


n le 
| of # WIRD * N th 
ka PROBLEM XXIV. t of 

ce 


=_ 15 he {Manas middle advert an val 
* the dengths, therdiameters of 'the middle and end, * 
and another parallel thereto at * 2 the wad of te WM 


freftum, Ming * FCE tip 
rp e 20 


d -RUL . p 


1. From we he of 3 times the fquate of a 
middle diameter and the 1 3 4 of that of che end . 


8 


tad. 
— = „* 


Nabel, Ui do ci become v x GT 
[ELD x (—1+4+ 2, forthe fruſtum - dtd, 
and þ nl xi (30% 2x — * 22 +2), for the 


— 30+ 


_ Apindle d Tr, where Tur and 5s area of 3 1 
E. 


; > The den monſtjarion of this rule js contained in it of the 
laſt problem. 
The ſolidity of a ſegment of an elliptic ſpindle cannot be 


W | 5 
take Wl + 


# 


— 


or SOLIDS. © 169 
take 4 times the ſquare of the diameter between the 

— middle and end; and from 4 times the laſt dia- 
meter take the ſam of the leaſt diameter and 3 times 

= that of the middle, and F of the quotient ariſing from 

nd dividing the former difference by the latter will give 
= the central diſlance. | 8 | 
2. Find the axes of the ellipſe by problem the ad, 

Ile and the area of the elliptical ſegment whoſe chord is 

ch the length of the fruſtum by problem the gt. 

50 3. Divide three times the area thus found by the 
length of the fruſtum, and from the quotient ſubtract 
the difference between the middle diameter and that 
of the end, and multiply the remainder by 8 times the 

ah central diſtance. -_ 1 ; 

pic 4. Then from the ſum of the ſquare of the leaſt dia- 

end, meter, and twice the ſquare of that in the middle, 

be take the product laſt found, and this difference mul- 
tiplied by the length, and the product again by 
261799, &c. will give the ſolidity required. ' 
| : | - VT i 


EP 5 EXAMPLES. Ng | 
I. What is the ſolidity of the fruſtum ay» 0, 
whoſe length ae is 28, the middle diameter bc 24, 
the diameter A v of the end 21.6, and that rs at of 
the length 23.4099 | - 
£ | oy 


170 © MENSURATION : 
2423+ (21.6)%—4 X (23-499)? _ 94 
Hire: 38585 


8 - 4X 23.409 — (21.643 K 24) 
. - - 590% Han 56 —2191. — — 634876 


172 1 03036 * $3 93030 


Ad 2 18.112 18 marh= onal Gfanc or | 


30 =bs) * 14(=as) 


<P. bent Irene eg N= 82944 


420 
9 8 2 „„ „„—P 


b tas”: 2(=bs) 


ng te. 23 003748 * 100 


1 . belongi 
60 (228 22.488 ſegmen 
arr Be 15 + 9 ce 1 7 wagte | Kid 


MI bence 24* K 2+ (21.6)*— 2 A A. 


N * 8 * 18 2162 4466.56— (2.4094 —2.4 
: X15 4 = 1618.56 —,0094 x 144=1618:56-1,3536 
17.2904 
And 1617. 2064 x 28 (=ae)X.2617995= 45281779? 
X. ON IR OST HASH 20 OY required. 
In the middle fruſtum of an elliptic ſ tle, the 
| widdle diameter is 32, the diameter at the end 24, 
and the diameter at ꝓ of che length 30. 157 56, and the 
length 40: ede the ener _ 27419. 8219. 


N PROBLEM XXV. 
Der Henne. 
RULE, 


. oz Stab. verſed fine; and. 003748 


8 F. 48 S C1 % 


> 
an 7 


7 


* F 3 of | * d 4 ; 
eee wm. 
* * p bo : *% 
* 2 Hz” * * hs 


- 
* 
— 2 '% * K * 


4 Wii: 0c; Kurz 
2 ' Multiply the res of the bal by helf the usa 


2nd W l will be the content, 
3 as a þ C #1 9 30 

wh : SH | ts . SITS { "7 za 10% nn | oO 
EXAMPLES, : . 2 

14 1. Wbar l the ſalidity of the -paraboloid 4 h n, = 
| whoſe height v n is u the diameter 24 of ity 7 
1 circular * 
1 n | _ 
00 r l N 
| ; A 
At . 61-5. i 
| \ "WM 

ou 5 7 * » ; {+ £ ih . = 


Demon. Let Dm = 4, zm=b, dn =x, 2n 2 7, and T 
þ=3-14159, &. | = 
Thin: hy. een eee 2 $15 9.4.29 Br 1 


Is =; wherefors == ( RI) = bo hg of 


% 


ne oh we n= its üuent; which, when eo be- 


comes a, is 15a for the whole folid, or for any ſegmene 
whoſe height is = 4, and the radius of its 'baſe =5, G. E. D. 


Gerell, Toy taholly: cone is = 4 ts eee 
cylinder; 


2 Note, The cule given above will bold for any 
k. the paraboloid, whether the baſe be perpendicular or oblique | 
L to the axe of th6 folld, - 


1 2. What 


mn MENSURATION . | 

Here 8*x .7854x 42 (=! vn) =2304 X. 7854 x 42 
=1809. 5616 X 42=76001.5872=ſolidity required. 

2. What is the ſolidity of a paraboloid, whoſe 
height is 60, r the diameter of its circular baſe 
100? dn 235620, 

3. Required the 221 of a parabolic conoid, 
wht height is 30, and che diameter of its baſe 40? 
44, 8849.6. 

4. Required the SIGH of a parabolic. conoid, 

whoſe height is 305 and che diameter of its baſe 100? 
ISS * . 


PROBLEM XXVI. 
- To find the ſolidity of the fruſtum of a paraboliid, 7 
«when its ends are perpendicular, to the axe of the ſolid. 


RULE® 


- Makdply the ſum of the ſquares of the 3 of 
the two ends by the height of the fruſtum, and the 
product again N 39275 and it will Fe the ſolidity. 


oe —= eg. 


— . — — —_—— Sh. tht. 


n * 


we 


— ſegwent' whoſs baſe is =, and altitude a, 

is = 7 A B, and that whoſe baſe is & and altitude a is g 4 ab, 
EE, the laſt problem : wherefore the fruſtum, or the r oat 

of the ſegment is } A B—3 46. But p—6:a—a(d): 


Bia = indt3—b1d 11 Þ: = 25, by the nature 
: of the paraboloid j and theſe values of & and 4 being ſub- 4 
| Kituted for them wil make { a3 —E ob = 2 =14x 
(8 +6) which'is the fame as tho rule, Wy 3 - 


15 * TRAY 2 SED IA bv 28 I. 


; 
« 3 
ö : Kau- 
n 1-$ + 15 * an 


N $6u1Ds." 


= = 
— 
* 


? 2 XAMPLES. 


& Required the ſolidity of the Larabatic kaltem 
AB C4, the diameter an of the greater end being 58, 


that of the leſſer end dc 30, ODIN no 18. 

: 26 
7 e 45: 
» - | = NN | 
? 4 * . *£ 
„ * 
1. 


"Here 6 1000 x18 x. $027=(3354-+900) x18 
* 43927 24264, X18 X .3927 WP 752 X 3927 = 
30142.3 104 = =/olidity required. . 


2. What is. the ſolidity of the fruttur of a and. | 


of lic conold, the diameter of the LN end being 60, 
N end 48, and the diſtance of the ends 


187 e Nn 


PROBLEM XXVIL\” | 
E: fo the fulidity of a parabolic ſpindle. 


. 
 Multipty the ſquare of the middle diameter by he 


11 of the ſpindle, and the product again by 
785 and it will give the folidity. 


. 


EMIT I "px AM. 
- | n 2 
o Denen, Put wn 24 4 l, 3.159, Kc. a 2 
\ Me and 9 | | 


I 3 Thea 


9 


P 
N a, * 


* 
* 1 


(7 
pf 4 
LS 
= 


* 


; W FUIBEOER, 
" putting ? = ( = parameter of D] becomes 


- 


» 4 : 4 A 
"Tv! s 2 i 6 0. q 8 : : 5 "2 g 2 
1 MENSURATION | © 
oy « : 
a 7 * 5 uh 7 4 - 


J TO ISR 
1. The length of the parabolic ſpindle a cut is 


60, and the middle diameter oc 34: what is the 
_ vlidy? | worn” ſe 


* — 
©... GAs 5 "IR. "*" 
- . * 
— 2 
* . 


Here 34*x 60x. 418879=1156x60 .418879 
69360 x .448879=2905 3.44744=/dlidity a 


- 4; The length of x parabbtic ſyindl is'y feet, and . 
tze middle diameter 3 feet: what is the fc 


idiry? 
webs Au. 33.929199, 


— 14 » ” * © 2 8 # to. 1 
n 1 ee = 4 ALA "OC 1 * 


3 _ * * 


X Then it will be, by the property of the parabola, Brant 
2— (anxan)1 K ===; which, by 
abæ— ** 

a 1 * 7 4 

and hence the fluxion of the folid = d NN Dae 


| the fluent of which is ex3 * = general ex- 


| nn. the ſegment 43 and therefore when * 2b, we 
dez; 8 | 
ſballhave —= ==— c = ſpindla > e, and a X 
den Ig = ſemi 2 4 0 


418879 = whole ſpindle » » AG. QED. 
„ " PRO- 


2 £5 cw. 


— 


; eee * 0 375 
© PROBLEM xvi. ' wh 
. « the Aldi gu- NE lags: 19 

had r 


; RULE 


Add $ times the ſquare” of the middle diameter, 
3 times the ſquare of the leſs, and 4 times the product 
of thoſe diameters into one ſum; then this ſum being 
multiplied by che length, and the product again by 
05236 will 3 N 


EXAMPLES. 


4 ai of he paolic 
ſpindle ACBD, the middle diameter vc is 36, the 


tn. Att. — OO "I "I — hs. 0 — — 
9 


212 


* Demon, Let on Ser, and the other letters as n 
the laſt problem. 
gebs 


Then If from the value of the end Pu- 2 
15 
48 —15 12 
5 * 


there be 
taken cd 5 


infiead of & there be ſubſtituted its valve b == the value | 


— will be denveed by c . 


bo 
174 
— — and conſequently #m X Pane 1 


. r*=whole fruſtum. &. B. 5. 


** 


14 Aiameter 


the value of the ſegment x A, 


NCTE 


Iz 4x4) = the value of the fruſtum zycz and if 


.. 


we - MENSURATLON. | 
diameter. of the end n r is 20, and the length u 36: 
1 what is the ſolidity d dg: kat 10 H 1 365 1.505 Fre 


—— —— ͤꝙ — .w— — —e— 


urs (36˙ x f f 20 34 KN 36 * 20) & 36x.05236 
= (10368 ＋ 1200 2880) & 30x 05236 = 14448 K 

36 X . 05236 = 520128 XK 0.3236 = 7233.902282 

| folidity required. . | 

2. Required the ſolidity of the middle fruſtum of 

a lic ſpindle, the middle diameter being 32, the 

| Clameter at the end 24, and the length 40 _ 

| . 1 . £ An. 17210.448, 

e,, 
eee enn . 
5 - To the ſquare of the radius of the. baſe add the 
; * ; q 


of the middle diameter between the baſe and 
f + * L | g 1 * 1 7 the ; 
* N n s 5 ; | 


— * * 


Demon. Let n tranſverſe, and . = conjugate diameter 

of the generating hyperbola, p = 3-14159, y, v, the -ofdi- 

nates, or ſemi-diameters of the ends of any fruſtum of the 

hyperboloid, x= its altitude, and a = diſtance of the Jefs 

ordinate y from the vertex of the whole ſolid. - 2 
1 6 


4 


* « © > % 
e * 


200 
— 1 


anne 


= 


A 


1263801108" »- 


the vertex; and this ſum multiplied by the altitude, 
and the you Wl by AY will Ho the ys 


.* 5 »% a Ks = a. a. on fern WE 
© OR” m 4. A. 


_ — - 


{501 


2 
fluxion of D 09 — 
| 2 
2 banale, fluent 25. * ar e 
2 
* 


and this, by N tor and 2 foe 


at+A3-þ2ax + Mo a 


++ +4 
** 5 
* 


5 eu- „1 


tolidity of the fruſtum. 8 4 

But to convert this into the Jes le in * . 
», 5, d, be the greateſt, middle, and leaſt diameters, x = 
abſcifls wholsordinits is N, and 5 —iltituds, Then we fall 

have theſs three equations : n b a 
. de => 8 86 7 6 | | 
mag a ln bes: 
ub =@xXi+x+ioxz+ta 
From the ſum of the twa latter at which ſubtraR the double 


of the former, and there will reſult * x p* — 21 +=, 


a*e> 


bend ease = — wh bad Which being ſub- 


3 


| Aituted for it in the theorem above e * 


a p. for the content of the truſtum ; which is/the fanis as the 
following rule ziven in the text. 


—— 22 


| And if d the leaſt diameter be ſuppoſed to become infinitely 


ls rr 11 


0 5 1 55 n EXAM» 


* 9 
I. 


4 8 Li 
n an 
* A A: _— 
l _— = l 
S» 0) 


ae rs 
RN And” 


0 

— 

"» 
* 


— 


© | MBNSURAT1 oN 
5 . ty L344 * It $2 wy'2 14 N 2 1 Ain Z Abtei x99 * 
8 een PLES, n ng ile 
_ n een 40 1, Gebel i 0, 
the radius a r of the baſe 12, and the middle * 
$ 01568745: Ns BIG Rat Li en 
f : I 
$ 
8 n 7 
7 : * | 


* 874 e, 523682507. 557 

Tien sz 95.97 1%. 88959. 9975 
$e5236=2073-4558091==/olidh ty -required. -- 

2. In an hyperboloid the altitude is 50; the _— 

| a baſe 40 "nd the ee 68; what is 


is : of. 191847. 


— 25 PROBLEM wu ee 
eee 

Add together 64k leaſt 
ſemi- diameters, and = Ui 


J _— ; 
i o + 4 - IK 4 p 4 e * +; * * : a 1 # * 
8 — 1 ** 8 
* The demonſtration of this rule is contained in that of the 
* 
7 ä = # 
FB * : 
I ö * * 1 
— 
9 


„ 
» — 


aft 
ter 
in 
þ 
— 
N 


* 


4604 SOLIDS.” a 8 


„•)55˙ A 


altitude, and the 32359 will give 
be i. N OO e r. gi 


"& 


EXAMPLES. 


"Ke 10 the hyperbolic fruſtum a pcs, the 58 1 
is 20, the diameter az of the greater end 32, that 


pc of the leſſer end 24, and the middle dlamorer am 
28. 1708: IN OT: 33 


2 I 


A dans dl is he fame a ha for 
the ellipric ſpindle, page 175. 


Or, if » = middle diameter, — 4} of do-lkngay #1 


s = generating area of the hyperbola, tr = length of the 
ſpindle, and p= 3.14159, K. 


Then will (# WED ICDL) px. = flidity 


of the ſpindle. And if the generating hyperbola be equilatealy f 
> then will (38 x = 


8 55 L ſolidity of the ſpindle, 


And,' it 7 langt of ths fruſttim, = generating area, 
and the other letters as before; thn” will (£20 +22 + 
— 


D oB. +40) x > pl= foley of the mig 


4 —34—4 
dle fruſtum of an Her dele ſpindle. 
But if the generating hyperbola be equilateral, the baun 


be 421 x 4 —— l 


| Hee 


wo 
oy 
bt 


1 
i = 


— — 


1 MENSURATION "WE: 


Here (16 12*+28,1708*) 20 N. 52359 (256 
+ 144+793-5939) X20 X.5239=1193.5939X 20x 
55239 = = 23871.878 X «5239-12499. 07660202 = 
flidtty required. 

2. What is the ſolidity of the fruſtum bf any h 
| yur] conoid, whoſe greater diameter is 96, leſſer 

ameter 54, the middle diameter 76.4264392, and 
the altitude 12.57 fas. 116160. 66. 

3. Required the ſolidity of the fruſfum of an hy- 
perbolic conoid, the height. being 12, the greateſt 
diameter 10, the leaſt diameter 6, and the middle 
diameter 8}? Fo 41, 667.59. 


4. What is the content of the middle fruſtum of an 
hyperbolic ſpindle, the length being 20, the middle 
or greateſt diameter 16, the diameter at each end 12, 
and the diameter at 2 nnn 142 


258 A. 3248.938. 
52 Required the content of. the ſegment of any 
i pin dle, its length being 10, the greateſt diameter 8, 
and the middle n 6F | Hnfe 272.272. 
- Note. The wth any ſpindle formed by the revolution 
of n conic ſection about its axis may be found by the following 
ul? 
Add together the ſquares of the greareſt and leaſt — agg 
and the ſquare of double the diameter in the middle between 
the two and this ſum mu'tiplied by the length and the product 
Again by. 1309 will give the ſolidity. 
And the rule will never deviate much from the truth when 
— hs figure: revolves about 2 anne was." 


— 


HO tf "184 © SAKS 7 i 
: ; „ 


% = 4 : * 1 1 - 
64 {MAL ROY I, 5 2544 4.5345 V1 
+ of ' * * „. 1 . 


1 


| 0 ruk. Fs 
ee 


K — 
ECC F 
5 I | 19 
2 » 4 I 7, ah 
\ \ r + "4 LL n - = 
> * 


— 


A e 30 br is a ſolid contained ondex 2: a cer- 
tain number of ſimilar and equal plane figures. 
The whole number of regular bodies which can 
- poſſibly be formed is ve. 
1. The Tetraedron, or regular pyramid; which has 
four triangular faces. 
| 2. The Hexazdron, or cube, which has ſix ſquare 
p faces, 


3. The Ocaedron, which has eight triangular faces, | 
4. The Dodecaedron, which has twelve pentagonal 


8 5. The leoſardron, which has twenty triangular 
Ces. 

If the flowing i gures are made of paſteboard, and 
the lines be cut half through, ſo that the parts may 
be turned up and glued together, they will INE 
the five regular dees bers Iona 


u. REGULAR BODIES, 


PROBLEM IL.) 
To fad the, folitdity of a tetraedron.  , 
 RULE® 


 Wratapty A of the cube of the Knew fide | 
. wr een, e wil be * lay. 


* | "EX AM- 


— 2 6 a r * 8 
* 4 


N 1 : : bd 3 5 "of 


„ Demon, From one angle e „ 
let fall the perpendicular nnn ü 
draw Av 
Then 4 en A ea; and fince the point + is equally 
Aſtant from the three angles 4, * and , 4 act = | 
: 41 44, as is ſhewn in the demonſtration of the rule 


regular polygons page 53- Conſequently a e + 44 ct =. ; 
Zac>= ce, or ce = ac + F- But the area of the tri- | 


angle and 4417211871 and therefore 3 0 
ae * Jie x 14 C * m ob 
| $ | | Loon QED: - 

2 | E 


wah *＋ * 
wv S * K 


| mmm „ 
"EXAMPLES. | 


bs eee 
what is the {oludity ? | at 


| * de e 


2 tun OM ree - 


4 


quired. 72 4 
2. Required the folidity of « teraedron whoſe fer 
is 67 f 5: RM. 25-45%» 
i PROBLEM 1 

RULE: . 

Multiply 2 of the cube of the linear fide by the 
N root of e peeps e folidiry. 
AN. 


55 


*. & © 1 5 
N x 4 L 4 4 
r 1 * 2 — — p _ Wy : 


8 
— — 2 1 


Wn”; Yagi ETON then wil 15 | 
whole ſirface "7 the tetritdron. cap - = 


* The rule for ſor the bensedron, or cube, has been 
before, 2 


Pes Front n 4 5 
B+ rhe eanBnt;? > 


* 


ET ne m nnn. 


; | Kurs ys 
7 + 1 Wbst is the ſolidity of the oftzedron n thy f 


W ape anagh. 3 Nan 4 
1 8 5 A 
2 "AT 
PL k SI AP p 
V. 5 NP ; 
8 G - 
ELavinBs, V2=21.333 4. X 4 a 
| AH333s . 1.452. Wie = = folidiry re F 
f | urea. : 18 >? [4 
3 i 1 of an octaedron whoſe fide 
is 8?. | MAS 6034 aye 243 3508. / 
| cin e 
| 7 Te fond the 2 540 '@ dedecardron, . 1 1 
i — ane 
1 1 * ande the solid is r equal — ; 
= Pyramids, ,ceach of whoſe baſes Ac are equal to the ſquare 
1 of the linear fide 4 or a», we ſhall have NN : 


But ve evidently biſects the diagonal F Ag. 85 ln 
Fe; therefore a nt N fFore=ant x Ire * 1 


51 = Mx * an + 4e 214314 aan 


Vw on e 
== Nm pa bees, thay pl a bee 
N 5 by * "RULE | 


: 
« x 


| REGULAR wobl = 1 


RULES: + 


| To 21 times the- ſquare i 
; divide the ſum by 40: then the ſquare root:of the _ 
- quotient bein ag multiplied by 5 times the cube of the 
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thickneſs i is 2 "EO and i its inner diameter 12. 
' * 138.1744. 
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height of Hoy 1 but if it . againſt .a 
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1 Required: the ſolid. content of à wall 2 
Pee is 53 feet 6 inches, its height 12 feet 3 inches, 
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© ol the walls in which they are placed ; but this deduction 
only to be made with regard te materials, for the value of 
ken, workmanſhip wh 10 55 added to the, workman's, bill at the 
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3 and. Joiners work is that of 
flooring, partitioning, roofing, &c. 1 5 is mea- 
ſured 15 ths 1 8 0 of Is * [5 | | 
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Nett, 1 and plain ln uſually meaſured by 
the ſoot, or yard, Kc, ſquare; but inriched mouldings, and 
tome other articles, are often eſtimated by running or lineal 
meaſute, and ſome things are rated by the piece. 
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An meaſuring of joifts-it is to be pbſerved; that-only ene 


. dimenſtons is the ſame with that of the floor, and the 
>, will .execed the length of the room by the thickneſs o 
wall, and 4 of the ſame, becauſe Wis, end ig Jet into th 
vi about 42] its thickneſs. 
.No deductions are made for Werthe. 00 acoount of; the _ 
litional trouble and wafte of materials. n HR 
Partition are meaſured from wall to wall for dne'di 
and ſrom floor to floor, as far as they extend, for the _ ” 
. "No 'dedyQtion is made for doorways, on Keeount of the 
trouble of framing them. 
In  meafuring of Joiners work, the bing is made 10 ply 


C <loſs to every part of the work over which it palles,” 


8 qyer_ the. ſurface of the arch for the breadth, an 
takitg the length of the cellar for the length j but in ei 
centering, it 1s ut to allow double meaſure, on account of 


ting paſar of centering for 5775 is ſound by 'making' 4 


_ their extraordinary trouble. 
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and multiply the length of this line by the length of a ſtep ior | 
zs to be underſtood, the irt ol its two ufer ſurfaces, or gh. 

tread and riſer. 

of the hand-rail, and* girt over its end till it meet the top $ . 


_ 'balufter upon the landing, with the girt of .the hand-ral 

* the breadth. 295 
length; J and the height from the floor to the cieling, , maki 
and N 0 &. but workmanſhip is counted | for the Whole, 1 
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EXAMPLES. 25 
4, If a Ane feet 3 aches Je 
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"For Ble, "cake hs breadth of all the ſteps, and | 
make 3 line ply cloſe over them, from the top to the botto 


4 whole area.— By the length of a ſtep is meant the 3 

che ſront and the returns at the two ends, and by the brea 
Fer ibe baluftra babe the whole length bf the upper part 

the newel-poſt, for the length; and twice the length, of. 


©. For 4oainſcotting, take the compaſs of the room "For 


the firing ply cloſe into all the mouldings, from the breadth. 
Out of this. muſt be made. deduftions for windows,. doors 


the extraordinary trouble. - Sg 
\, Fox doors, it is uſual to allow for their ihidhets, 'by adding 
N both the dimenſſons of length and breadth, and then 


wh fc ltd an- 
1 or the, area e 


both öde, take double its neaſurs for the 
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T8: dior] is 53 feet 6 inches hog > Sid 47 7 feet g 
Tiiches broad: how Joby ſquares will it contain ? 


A, 25 H. and'54 
3. A partition is g1 feet her #125, 3 m—_ 
feet 3 inches broad: how many ſquares will it contain? 


Au 10 %. an 
- 4. Ea houſe within the walls be 2 e 
long, and ig feet 3 inches broad : how many ſquares | 
We. roofing will cover it? Aus. 12 ff. and"18%) 
If a houſe meaſure within- the walls 52 feet 8. 
1 in length, and 30 feet 6 inches in breadth, 
and the roof be of à true pitch, what will it col 


"mM at 19% be, per ſquare? * 12ʃ. t - 
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| Pw but if one ds AS EN ike tha area and 


321 half for the workmanſhip, 

For the ſurrounding architrave, gird it about the outermoſt 
part for its length; and meaſure over it, as far as it can be 
Teen when the door is open, for the breadth. | 

" Window: fputters, baſes, . 12 meaſured. in the lame 


manner. 
In the meaſuring of racking tor. workmanſhip alone, a 
Holes for chimney ſhafts and-ſky-lights are generally deducted. 
But in meaſuring for work and materials, they commonly 
meaſure in all ſky-lights, luthern. lights, and holes for the 
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1* theſs works, the conjent of a roof is found by 
multiplying the length of the ridge by the girt from 
_eave to eave; and, in 10g; allowance muſt be made 
1 eee rem at the. bo ttom. f | 
irt, the line is.made to ply over the 
. | lowel — 6 te ates, and returned up the under. e gy 
: till it meet with the wall or eaves- board; but in tiling: 
che line is fetched down only tg he loweſt part, 
without returning it up again. 
„ »Donble meaſure is generally Suan for hips, 
_ - vallics, guiters, * ak no wet are 2555 for 
4 19k 5: 15 4. 19 8 r e e 31.” » 
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1 the length being 43 feet 10 inches, and he 


bteadth 27 feet 5; inches, on the flat, the eave-boards 


ere 16 Wan on each ide ? nf. 244. 99. $2.4. 
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46 dee tene ia a det) runnieg; from the nage to * 
eaves, that angle of the roof, which bends inwards, is called a 
valley; and the angle bending outwards is called a Lip: And 
in tiling and ſtating, it is common to add the Jength of the 
vallies to the content in teet 3 and ſometimes alſo the hips ace” 
agdef.. 


lo gating it is common to reckon. the breadth of - the Re 


2 or Finches broader than what it meaſures, becauſe the firſt 


row is almoſt covered by the ſecond ; and this is done dome: 
times when à roof is tiled. * 


Note. Sky- lights and chimney- Mafts are always deducted; 
but they ſeldom deduct juthern lights, or garret windows on 


t ie roof; for the covering them is reckoned equal to the hole 
in the roof. 
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In all works of this kind the content is ; computed, either in 

yards of 9 ſquare feet, or in ſquares of a hundred feet, and the 
; ſame allowance vf hips and valties is to de made as mroofmg, 

+ 0 FuRa pry reckon. the flat and half of any, building 
within the w the meaſure of the roof bt that building 

when the toof is of a true expe or ſo that the. rafters, we op 
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PLASTERBRS WORK. 


. 
LASTERERS wor g of. cw O > Habe, v 
plaſtering upon laths, called cieling; and plaſter- 
ing upon walls, called rendering; and theſe diffetent 
kinds muſt be meaſured ſeparately; Fand their contents. 
collected into one ſum. | 

Note. Proper deduQions" muſt be . for doors, 
; | windows, &c.—And in meaſuring between quarters, 
| + there is commonly I part of the whole aten allowed: 
5 „ but when rendering between quarters is 'whitened or 

* coloured, there is j part to be added to the whole 
d es GP rhe Aufi. and braces. een 
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a6 PLASTERKRRSN WORK. * 
| By Croſs Multiplication.  - 
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inches about, and 11 feet 3 inches high ; how many 
yards do they contain? 4% 176.87. 
3. There is a quantity of partitioning that mea- 


bigh, and is rendered between quarters; the lathing 

and plaſtering of which will be 84. per yard, and the 
Whiting 2g. per yard: what will the whole conie to? 

| Yeah 2 A 13h. 17s. 21d. 


breadth 13 feet 2 inches, and height 9 feet 3 inches 
to the under fide of the cornice, whels girt is 82 


the upper part next the cieling: what will be the 


actions but for one door, whoſe fize is 7 feet by 
- «4 feet? Anf. 53 yards 5 z inches, of rendering, 
18 8 Heel 6 iucbes, of creling, aud 39 feet Ore 

- | 55 of c ice. ib 
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. I the partitions between rooms be 141 feet 6 . 
ſures 234 feet 8 inches about, and 14 feet 6 inches 


4+ The length of à room is 14 feet 5 inches, its 


inches, and its projection g inches from the wall on 


| 2 . er of plaſtering; fuppoſing there are no de- 


The work is chieny of two kinds; viz. plaſtering upon laths, 
called cieling ; and plaſtering upon walls, called rendering; alt 
the different kinds are to be meaſured ſeparately; and then the - 
-  _ -_qonttents of the ſame kind, or the ſame number of coats muſt bo 
|» Rolleted together into one ſum for the content of ks 
e | 0 Ft QF. 
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dimenſions, the line muſt be forced into all the mould- 
. ings and corners. 


mouldings, Kc. 15 is Knee $I to allow 2 the- 
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PAINTERS, WORK. 
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AINTERS erk is meaſured in the fame. 
manner as that of Joiners; and in. taking the 
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Feb Figs work, excepting for doors, window ſhutters, &c. 
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2. The height of a room is 14 feet 15 inches, an 
e circumference 21 feet 8 inches, how many ſquare 


In does it contain? 
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AI. 35. 


9 a room, that was. 26 be painted at 8d. 
* meaſures' as follows: The height is 1 /. 
7 in. the girt or compaſs 74 7. 10 in. the door 7 /e. 

in. by 3 - 9 inches ; five window ſhutters, each 


4 Je. 8 in. 


3 fe. 4 in. the breaks in the windows 
14 in deep, . 8 fe. high; the Chimney 6 fe. 9 in. 


by 5. /e. a cloſet, the height of the room, 32. fe. deep, 
and 4+ ½. in front, wath ſhelving, at 22 fe. 6 in. 
by 10 in. the ſhutters, doors and ſhelves, being all co- 
loured on both ſides: what will the whole come to ? 
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N Painters take their” th: Somos with ſtring, and 
meaſure from, the top of the cornice to the floor, girting: che 
ſtring over all the mouldings and fwellings ; and their price is 


generally propertioned to the number of times they lay on 


their colour. | N 
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All work of this kind is Fee and every bh 
part here the colour lies muſt be meaſured, and ene is.” 


| the general account ↄf the work. 
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the price is 4 ee to the rumber/of times 
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LAZ IERS take cheir ens in feet, inches, 
and parts, and eſtimate Weir work by che ſquare 
foot. 3 
In taking the length and breadth of a window, the 
croſs- bars between the panes are always included. 
Windows of every form are meaſured as if they 75 
were ſquares, and the greateſt lengths and breadths are 
conſtantly to be N en the waſte at- 
Fe the cutting. e ng 5 


i n n EAI. e 
1. If a pane of glaſs be 2 feet 8 inches and 3 quar- 
ters long, and 1 foot 4 inches r quarter. broad: hom 
dy! feet does it contain? e e bs e te 11 
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259 GLAZIERS WORK. 
By Crifs Multiplication. 
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2. 1 — will the glazing a wiavgular - ſcy-Iight 
come to at 10g. per Fo ee ne baſe to be 12 
Feet 6 inches, aud the prepencicular height 16 feet g 
inches? Anſe A. J. 23.0. 
3. There ben wick 3 tier of windows, three 

a tier; the height of the ſirſt tier is 7 feet 10 
inches; of the ſecond 6 feet 8 inches; of the third 
5 feet 4 inches, and the breadth of each 3 feet 11 


anches: what will the glazing come to at 144. per 


boot? Anl. 13). 116. 1034. 
4- There is a houſe with 3 tier of windows, three 


in a tier; the height of thoſe in the lower tier being 


7 fe. 9 in. of thoſe in the middle 6 /2. 6 in. and 


5 70040 in the upper tier g . 31 in. and having alſo a 


circular window above the door, the greateſt height 


of which is 1 foot 1CF i and the common breadth 
of all the windows 3 /. n- What will the glazing 
come to at eg per oor? . hi 120. ou A+ 1 
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_ Note; Windows are Sada tes by taking the di- 


enenons of one pane, and multiplying it continually by the 


number of panes; and no allowance is ever made for reund. r 
oval windows, as the trouble of cutting them to mo ſhapes * 


is more Than the value of the glaſs 2 
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P4vzouns work is idne by the ſquare md. | 

| and the content is found by muluplying the 
length by the breadth.” - 

r if the dimenſions be taken in feet, and the area 

be found in the ſame mgaſure, the reſult being di- 

. vided by 5 will N the number of e eb re- 
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goes quite through i it, of five feet 6 inches i in breadth; 
t ic foot-way is laid with flone at 30. Gd. per yard, and 
the reſt with pebbles at 55 per yard: what, will the 
whole come to? 14 7 49%: 175. ae 


FEST 


Sheet: PORE 1 . 
teen . when. wid i weight 77 ſquare'foot.” **** 


The following table Will bew rhe wig of a quay tot | 


r ere | da ks $a h Wen „Nen 


7 9 1 


1 


bt 2 


D | 14. . = 
. . 


Free | 
TY 1-8 e 8 10,676 


„1 0. % [421 . 7 


. 
* - 


[9:29 21:7 0: bn 21 bel A 


* 1 4 2 eee court: yard is 42 feet. g inches. 


Tt 


$1] va k6:, «4 119 wy FIR 
3 4 1 2555 1 ew” 42 


; at + he. Df Q7 5 * 1 
\ » © 
$23 244 2: tet 340048 a tire timely tg ONT 
4 : : d | 
eee ale wall Eb Man 


rm mace. ww a cw, 


' VAULTED 45 ARCHED nQors.. 


* Aer, roofs are dig 9 465 Oe 
ons. 
2 roofs are formed by arches ſpringing from ©_ 
the oppoſite walls, and meeting in a lige at the top. 

f "I are made by arches ſpringing, from a circular 
olygonal baſe, and meeting in a point at the 3 
aloons are formed by arches connecting the 

walls to a flat roof, or cieling in the middle. 

Groins are formed by the incerſettion of vaults with 
each other. 

Domes and Saloons rarely occur in the practice of 
1 bur vaults and | groins Lover the « cellars of 
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ende tools! are cally one of the thee fol 
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1. Circular roof,” or thoſe whoſe arch is ome part 
| of the circumference of x circle. 


2. Elliptical roofs; or thoſe 5 ck bs dne pan 


. of the circumference of an ellipſis../ 

2 3 Gothic roofs, or thoſe which: are formed by to... 
2 circular arcs that meet in a paint directly over the 
rt middle « of che breadth; or ſpan, of the ave nga * 
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| tle 
OD, een ne 
3. What is the ſolid content of a ſemi-circular 
| vault, 1 whole {pan is 40 fe none 140 ja ker? 


: a 
| „ = 71 Wo £y .5 114 
1600'=/huarr of 46 A 
5 ; ind 
ar 1 N y a 
W 6 * 
* = 


-—— 


2 i % 7 # 1 - 
F TY — s 


3 5 the end. 

ann 12 lengt $1 

"> Bae 398. 40= <pllidity NN. 

Eh Wendel the folidity of an elliptic vault, whoſe 

2 80 is 40 feet, height 12 feet, and length 87 

| A 3019.36 feet. 
3. What i is the ſolid content of a gothic vault, 

* ſpan in 48, the chord of its arch 48, the diſtance 

of the ok from the. middle of the chord 18, and the 


. N . Rs", "Ip. : * 8 % 
j mY „ 0 F 1 « 7 
Dee | en 12h 


| og: GE rde nag 3 hes x en . 
f 912 * ö "5 
— — Ire ere —— R 


* To find the ſolidity of the materials 3 
| | Rule. From the ſolid content of the whole arch take the 
r ene 


enn # 
8 r ENT d +0! * an en 1 -PRO- 
- y 22 5 - * | — 
: , : * 
1 


VAULTED' ius AnenED Roe 35g 
| 189 5a Hal 33 $f $7.06” 

+135 $#44 354 PROBLEM: Mo e. 

* fd. the 3 or e "of &i circalar, 


© ollipets, or Me vaulted reofi. 
. At 3-117 F\ as $£ 1” ; 1 n 
199} SSM * KUL. 85! 3 N Rar » 


Multiply 5 lage of the arch 'by "the length of _ 
v 2 and A . wilt be the ſuperficies re- 
; 


EG . 
; EXAMPLES. | 
1. Wies! is the concave ſur face of a fmi-clredtar 
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bf thee remainder by the proper factor (page 54) and | 
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ference of a fide of the room, and a fide of the cleling. s 
= 5 Add theſe three articles together, and lerer give 
the fuperficial content required. 
Note. In à rectangular, circular, or ant room, the 
"I RENE. be a ſquare, à circle, or a like polygon. 
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: This rule may alfo be obferved i in elliptical cool tlie 
error being too ſmall to be regarded in practice. | 
In meaſuting works where there are many-groins in a tange, 
the <ylindric pieces between the groins, and on their 8 

e be 3 ſeparately. 
And 
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2. What is the concave ſuperficies of a circular 
"_ arch, one fide oft its e N 8 
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And "to find the olidity of the brick or ſtone work, which | 
forms the groin arches, obſerve the following 

Rule. Multiply the area of the baſe by the height, iactuding 3 5 
the work over the top of the groin, and this product leſſened 


by the ſolid content, found as before, will give 7 N 
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rtquired. * : 
© The general rule for meaſuring all archer is thts i" x 

From the content of the whole, conſidered as ell ,from-the 
Pen of the arch to the outſide of it, deduct the vacuity 
contained between the ſaid ſpringing and the under fide of it, 
and the remainder will be the content of the ſolid part. 

And becauſe the upper ſides of all arches, whether vaults or 
groins, are built up ſolid, above the haunces, to the ſame 
© Height with the crown, it is evident that the arca of the baſe 
will be the whole content aboye-mentioned, taking for its 


_ thickneſs ghe height from the ſpringing to the top. And 


for the content of the vacuity to be deducted, take the area of 
its baſe, accounting its thickneſs to be 4 of the greateſt infide 
height. But it may be noted that the area uſcd in the vacuity, 
Is not exactly the ſame with that uſed in The ſolid ; for the 
diameter of the former is twice the thickneſs of the arch leſs - 


. than that of the latter. 


And although I have mentioned the deduQion of the vacuity 
as common to both the vault and the groin, it is reaſonable to 


make it only in the former, on account of the waſte of mate- 
rials and trouble to the workman, in Senn and fitting them 


for the angles and interſections. 

Wygever wiſhes to fee this ſubject ul handled, may 
conſult La Theerie et la Pratique dela Gdemitrie, par M. PAbbe 
Deidier; a work in which ſeveral parts of Menſuration and 
PraRtical Geometry are ſkilfully handled, the examples being 2 
moſtly wrought out in an eaſy famAiar manner, and illuſtrated ov 
with n and 18 "PTE exeguted, | 
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N "His Wa e 1 8 called c 
5 ſliding rule. It conſiſts of two pieces, of a — 
in length each, which are connected together by means WP 
of a folding joint. 8 
On one ſide of the rule, the whole length is divided 
into inches and half quarters, for the purpoſe of takin 
dimenſions. And on this face there are alſo ſever 
plain ſeales, divided by diagonal lines into twelfth 
: parts, which are deſigned for planning ſuchdimenſions 
| as are taken in fegt and inches. 
| On one part of the other face there is a Adler, _ 
Ws four lines marked 3, B, e, and bz. de middle 
| ones B and d bein upon the ſlider. 
ö Three of theſe lines a, 5 e. are double ones, be- 
4 cauſe they proceed: from one to 10 twice over; and 
the fourth line 9 is a 6 Ongle pn one, proceeding from 4.t0. 
40, and is called the (OE 
The uſe of the double lines, A and B, is for der. 
roportions, and finding the areas of plane fi 
41 the uſe of the girt 1 D, and the other bie 
y Une e, is for meaſuring | 
vs When x at the — of any line is counted 1, 
d *. the 1 in the middle will be 10, and the 0 at the 
's | - end io. Aud when 1 at the beginning is counted 
od 10, then the 1 in the middle is 100, and the 10 at 
the end 1000, & c. and all the ſmall divifions are 
_ l in value accordin 1 r Vo 
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Upon the other part of this face there is a table of 
the value of a load of . at all prices, from 64. 
20-25. a foot. | | 

Some rules have Hikewiſe 8 of inches, or a foot 
divided decimally 3 into 30th parts; as well as tables of 
board meaſure, timber meaſure, &c. but theſe will be 
| beſt EN from a WOT 1 the An | 
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, Set upon v to: ron o; then againſt the number 


(27) upon u, will be found the ſquare (729) upon c. 


If you would ſquare 270, reckon the one on ↄ to be 
too; and then the 1 one eg be ioo, and the pro- 
du 72900. 
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pi then againſt the other number ( o} on c, will 
be che en (112) on v. 1 V. 
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take the 100th part of it, and augment the anſwer 10 
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PROBLEM VI. 


Three numbers being given, t0 find a fourth Proper- 
tional ; ſuppoſe 12, 28, 57. 


„„ > 5, 1 <\g 
Set the firſt number (12) 125 4, to the ſecond 28) 


upon n; then againſt the third number (7 on * 1s 
the fourth (133) on B. | 


„If one of the middle numbers runs off the 
Une, take the tenth part of it only, and augment the 


_ anſwer 10 times. 


The finding a third proportional i is exaQly the ſame, | 
| the ſecond number being twice repeated. 
ba ſuppoſe a third proportional was required o 
21 and 32. 
Set the firſt 21 on B, to. the ſecond' 3a on a3 then 
2 the ſecond 32 on BR, 18 48.8 99 oa N * 
third aa we required, 1. 
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2 The uf ef the rule in bowed and tire meaſlre will be 
den. in what follows. « 


If the breadth. of a heed be 1 to. find 1 much isn 
Lrętb will make a ſquare fat. 

Rule. If the board be narrow, it will be found in the table 
of: board meaſurt on the rule; but, if not, mut the rule, ard 
feek the breadth in the line of board meaſure, running along 


the rule, from that table; then over againſt it, on the oppoſite 


de, is the length in inches required. bi | 

The fide of the ſquare of a piece « timber given 3.10 find 
\ Sow much in 22 att . * 

RVE. If the timber be ſmall; it will be found in the table 
- of timber meaſure on the rule; but, if not, look for the fide. 
of the ſquare, in the line of timber meaſure, running along 
the rule, from, that 5 Ard it in en . 
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ns the length by the. breadth, and 
the product will be the content required. 
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4 Find n of 5 oaken pl anks at 3d. per Iu 
dach being 173 feet long, and . Ae 
as follows: vis. two of 134 Rom in the dds 
one of 144 inches in the middle, and the two remain» 
ing ones, each 18 h mr 1 11 
at the narrower? 
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' Multiply the mean breddth by the mein OY 
and this product again by u e will . 
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Ns 1. It the tick be equally broad and thick throughout, 
the breadth and thickneſs, any whey _—_ will be the mean 


1 2 1 

If the tree tapers ee . end to the other, 
the breadth and thickneſs, taken in the middle, will be the 
mean breadth and thickbveſs. 

3. If the tick does not taper kt but Ane "= 
forme places than in others, let ſeveral different dimenſions be 
taken, and: their ſum divided by 4 _— of them will 

the mean dimenſions. Nn 

This methoci of finding the mean 43, is moſtly uſed 

n but, in many caſes, it is exceedingly 9 v4.40 y 
ter irt, We which is ment the Pro- 
fourth 5 


the Niding rule, is ſubje&tp error "It not the 


*the*circumfererice; but the ſquare root of the 
g rom urg ter the” meat duc ror by the 
In 3 the tullaey.of ing b of tho be the | 
1 take the following e ẽ,B, ‚ 

a piece of timber to be 24 oor: long, and a bet 


Firs ay: throughout, and let ir be ſlit wy two equal parts, 
from end to nd. 203 


Then the ſum of the AF of i el the 
el 


quartet irt method, wulf. he .ag feet, but the 
24 ſeet; and ii . Warte the ditfe- 
rence would be ſtil} greater, 
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EXAMPLES. 


1. The length of a biene u er 208 feet, the 
£ breadth at the Lreater end ĩs foot. 9 inches, and the- 

thickneſs 1 foot 3 inches; and at the- leſſer end the 
breadth is x foot 6 inches, and the thickneſs 1 foot: 
e aan 

75D eater breadth, 8 
«Pp SI breadth. 8 
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en 4, the mean ſquare. | | 
As" 16 upon c: 4 n D:: 1. 8 upon e: 16.2 upon 9. 
* e. of the mean ſquare. 
Ae 20 b ©: 12 fen T et. 
ax e, the anftuer. 
2. The length of a piece of timber is 24.5 feet, and 
its ends are equal ſquares, whoſe get) each 1.04 
feet: what is The ſolidity ? N feet 6 inches, 
| N. The length of a piece of r i 20. 38 feet, 
the ends are unequal ſquares, the fide: of the 
greater being 194 inches, and. that of the leſſer 94 
inches: whar 1s the ſolidity? /- Anf. 29. feet 4 inches... 
4. The length of a piece of timber is 27.36 feet; 
at the r end the breadth is 1.78 feet, and the 
thiekneſs'1.23 feet; and at the leſſer epd the breadth _ 
A 35 851 feet, and the Urn .91 feet : br the 
By \ of *; 7 A 
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To find the ſoligity of round or-unſquared timber: 


7 RULE iS 152 . 
Mukipty adore ethers narter girt (or 4 of the 
circumference) by the length hand: the eln win * 
| the W according to th — practice. 
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1. A piece ef Weber ie 51 e g nnd. the 
n an ne what is the ſolidity? 


oy . 


1 


rr. 


en- * x 1= = cantntf the was e 
in to the rule, / Pf 5 | 


| 2 N r * 8 1 l 
4x 3.1416 12. 8664 


| vg v th ale for nass the omen of 6 dite. 5 


| But SL — ae tom % e þ part of ti 


whole, and ee ths ib is excoodingſy Sees 75 
When the tree is tapering, the mean girtis ſound in the fame 
manner as in board meaſure. Or if the tres be very irregular; 
the beſt way is to divide it into à ceftaim number of lengths, . 
and find the content of each part ſeparately.” | 
When trees have their bark on, ap allowance is generally 
made, by deductintz ſo. much from the girz, as is. judged ſuffi. 
cient to reduce it to ſuch a circumference as it. would have 
without ite bark, In oak this allowance is abou, or 12 
part of the girt; but for elm, beech, aſh, &0, whoſe bark is 
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n TIMBER MEASURE. 


2. The length of a tree is 25 feet, and the gire 


throughout 24 "leet: what is its folidity? 


Hnſ.'g feet 9 inches, 
3. The length of a tree is 141 feet, and its girt in 
the: middle 3.15 hoes 1 the ſolidity? 


AI 9 feet, nearly... 
4. The girts of a tres in 4 different places are as 


follows: in the firſt place 5 feet 9 inches, in the 
ſecond 4 feet 5 inches, in dhe third 4 feet 9 inches, 
and in the fourth 3'feet 9 inches; and the length of 

1 whole tree is 15 feet: what i is che ſolidity ? | 

Anf. 20 feet 5 inches. 

ITY An oak tree is 45 feet 7 inches long, and its 
quarter girt 3 feet 8 inches; what is the ſolid content, 

| allowing Tr for the bark ? "7 _ $45 feet, 9 


RULE" F 
_ Maltiply the ſquare of ; of the girt by twice the 


length, and the product Wi be the . extremely | 


; near the truth. © | f 
ö 7 EY . 8 ws | By 
2 1 - —.— — = : OW Pa . 
Loet e=circamorencs, and 1=length, as before. 


= yr HW. a gs 
That xox = IS 2 1 tree 


f 12.5 
according to the rule. 

- Ani the true content is = CNS | 

8 ca / i 

Neb ho ors Hen 775 . only. abour — part of 
the whole, and is therefore — — the truth for any 
practical purpoſe. 

This rule is full as eaſy in practice as the falſe one, and 
therefore ought te be generally uſed, ſince the eaſe of the other 
method F is DO e 
8 * — 


| girt * D : content * c. 
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The following faleWas given me by Mr. Burrow, aid is © 
ſtill nearer approximation. 

Rule, | Multiply the ſquare of the circumference by the 
length, and take r of the produtt; from this laſt number 
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88 88 


ef] 2 
22 % "which "ts "the fame as ; the ule; ' arid alen, 
from the truth by only 1 foot.i in 2300, | : = 

The following problems, as Well 36 many other things in 8 
this ſection, were taken from Dr. Hutton's Menfuration. They i 
are given to ſhew the artifices that may be uſed in meaſuring, . np 
timber according to the falſe method now practiſed, and the 1 
abſolute neceſſity there is of abolithing it. ny 9 a mM 
PROBLEM 1 LEE EE 

27 « fnd WRT 4 tree muſt be cut, fo that the fe paves, _ 
3 ſeparately, ſpall produce a greater fotidity thay that of 1 
whole tree, ar any other two parts it. Wenne | 8 
Rvurtx, Cut it through exaQtly in the middle, or at 1 of G = 


the length, and the two parts will meaſure the moſt poſble. 
Demon. Put 6 = greateſt girt, g = leaſt, x = girt at the 
ſeHion, 1 = whole length, and'x == length to be cut off the ; | 
leſs end. 
Then, by fiilar figures, % 3 11 r ; 


wake, Xx +6 Ax Cs i 
And if the fluxion of this expreſſion be put equal to nothi 


and the value of «bs e Ine. of i, thers will 
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a. TIMBER MEASURE: 


1 Tha EXAMPLES. . 1 g * 
: - 1:5 wleve of Graber Is fout long, and 4 of the 
Kanter whack cn? APE 5 

4 es; z RE n | 2 


1 * — 6 


n — = 


a Fe 14 ft ac the eos nd, g 
2 ſeet at the leſs, and 8 feet in the middle, and that the lengih x 
; za feet. 
JJ pO pas os 
128. 

But, when cut through the middle, the greater part meaſures 
121 feet, and the leſs part 2 5 feet. 

And the ſum of theſe two parts Is 146 ſeet, which exceeds 
| thewhole by 18 feet, and is the moſt enn 
meaſure by * it into two parts. 


| 3 II. | 
. WS CAJON Cot ANTS» ents ſo har" the pare next the 
greater end may meaſure the 
Kult, Cut it where the girt is 4 of the eſt girt, and the | 
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greater end will meaſure to the moſt Je. 
e e ſame notation as in the laſt problem, 
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l Feng. Taking ee example 38 beton, ve 
ſhall have 24 LITE 73 = length to, be cut och aß == 


| 3 
| — and 41 r girt at the ſection. of 
But the content of the hole treo it only: 123 fect, and the 
content of the greater part 58 nen 228 by 
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To cut 4 thee bat the per nah attend eo, 
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"Rules, Call the fin ofthe tt cn the ri ends „ and ivr 
difference d. 


2. Multiply 4 by the ſam of 4 and 4 h and from the ſquare. 
root of the produdt taks the difference Besen and 4% 

| Then as 2 4 is to this remainder;'fo'is the whole length - 
6 eter oangyv erate node 


453 41 r Waun 


+> - * 


: 
4 


8 „ — —— 7 
7 5 n 


8 


1 


F 


. 
* bs - f Ly 
o = <- = 
\ = ont 


— _ Lal e 
4 
— 7 


— 


„ TIMBER, MEASURE. 


' By the 8115180 RVU IE. 


5 19. 15 ben c : : 12 den p: 2731 in. e Þ * 132, 
the content upon o. 
2. If the length of a tree be 24 feet, and the gud 
_ throughout 8 feet; what is the content? 
Anſ. 123 feet, nearly. 
3. If a tree girt 14 feet at the thicker end, and 2 
feet at the ſmaller end: required the folidity when the 
length is 24 feet ? * Anſi 11% feet, nearſy. 
66 A tree girts in five different places as follows: 
inthe firſt place 9.43 feet, in the ſecond 7.92 feet, in 
_ the third 6.15 feet, in the fourth 4. 74 feet, and in the 
fifth 3. 16 feet; and the whole length is 173 ſeet: 
What is the W be a $4:4065 fe, 
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; T x eh ee for # its nee = + 6 
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uvm he x eee 


W e GK. p. 
rule may be Illuſtrated ben he bigs 
In the laſt problems. 

Thus, fince 2 2 16, 4 = 12, and the length * 32, 44 
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_—_— 
K Nn n 39918 = length to 


be cut off; and therefore the length of the —_— is 
18.400882. 


Alo, 4 > 76K T7 $=2V/ 57—8=7. 550 . u a 
the ſection. pe the girt in the middle of the greater part is 
14+ 7.069669 


— * 22 20.5834, whoſe k part is 2.637458, and 


conſequently the content of this part is 2. 63748 N 18. 40058. 
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tude, as a cubic foot, a cubic} inch, cc. 
The ſpecific gravities of ſeveral ſorts of bodies are 


"SPECIFIC: GIRA VIT TW. | 
o £ 4. 4 12, . 


. AN J 4 _—_ LIT 3:34 481 hy 
HE ſpecific gravities of bodies are their relative 


expreſſed by the numbers annexed to their names, in | 
1 


the following table. 


| A table of the ſpecific gravities of bodies. 
Fine gold - - 19640 Brick +», 2000 


LY 


Standard gold 18888 Light earth - 1984 


Quickſilver -- 14000 Solid gunpowder 1745 
Lead - 11325 Sanne 1330 
Fine filver « - 11091 Pitch - 1130 
Standard filver - to535 Dry box wood 1039 


r Sea water 1090 
un metal .- » 3784 Common water ' 1000 
Caſt braſs - 8000  Dry'oak' - 925 
Steel - - - 7850 Gunpowder, ſhaken 922 
ron - - . - _ 7645 Dryaſh+-" - 'r 300 
Caſt ren = 7425 Dry male - 755 
Tin - 7420 Dryem”-,- - G00 


Marble 2700 Dry r » $550 


Common ſtone 2520 Cork 3240 
m 3 314166 fir 13 


a 0 3 l 
Note. As a. cubic foot of water weighs ob 1000 
. ounces Avoirdupois, the numbers in this table expreſs 
not only the ſpecific gravities of the ſeveral bodies, 
bus alſo the weight of a cubic foot of each, in Avoir- 
dupois ounces; and hence, by proportion, the welg 
of any other quantity, or the quantity of any ot 
weight, may be readily known. 
45 | . PRO. 
6 : 5 . 
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weights contained under the ſame given magni- | 
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26 - SPECIFIC GRAVITY. 
34-31, N RORLEM I. Lum mw 

Fo "ma now of a boo Ft Being | 
R 
Tg EW 2; 4 ROLE: nb 
. the tabular ſpeciſic gravity of the body, is to its ; 

- weight 1 in Ayoirdupois' ounces, 

© is one cubic foot, or 1728 Obie weber to it 
content in feet, or inches; reſpectively. 

To BXAMPLES»..; 

Kt Re ated the content of an irregular bock of 

common ſtone. which weighs 1 cut. or WF 
ff. 1 f OX OEPE Nb 
3 + 16, e r | 
q OL. £4 0 : * S, 4 11 : . - $4 # vas 
% 3 * Dok 11 17928 _ 
i 4 1728 "IR þ 
„ F 
_ 12544 2 5 5 . 
A ERR 24s 
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eee many cubie inches of gunpowder are there 


und weight? Io  Anſe. zo na. 
47 Mon "any FOR feet ate there in a ton w 


15 
YE PROBLEM I, CITES LORA 

75 22 weight of 4 bode from! its mein ing 
As one cubic foot; or 1728 cubic inches, is to the | 


content of the body, 


ien to the weight * ;'» 

the body. 0 A *ig | 
EXAMPLES, , 

To + Required the weight of a block of marble. bote | 

length is 63 feet, and 1ts-breadth and thickneſs each 


12 feet ; theſe being the dimenſions of one of ou 


Nones in the walls of Balbec. ,.., 4 44g + 
; 63 „ 
| 8 42 9694 | 
— dad \ 3 
4 11 7 ) $ 
* 755 y + $0 4134 $45 htt 
12 1 ; 
1 9072 : 2700. Oy 
KD 19% FS 12700 8 ” * 
tia - $3 
6350400 - 2 
18144 | 7 4 
1412 | 270 . 
1617 6123 1 : 
112 1530900. — 
7 20 13668 c⁹ο. A555 
683 ben. 


. 6835 cow, which it equalite the laber of an 
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8 - j "4 . die: 2. What 
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. | © BPBCLPLC GRAVITY: 


gs What z is the weight of a hey gunpowder ale- 
meaſure? wa ig 0%. xcarly. 
with What is theweight of a block o dry oak, which 
meaſures ten wn in n ſeet i in — and 2 
| ti e baby gage! hf 4995746. 


e eee wt 1 
85 = To fd the genie. 
| 15 RU LE. 2 55 


Cafe 1. When the body is Wasted das water, weigh 
it both in water and out of water, and the difference 
will be the weight loſt in the water. 

Then, as the weight. loſt in water, is to the whole 
weight, 

— 86 l ſpecific gravity of water, to the ſpeci 
gravity « of the body.” 
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EXAMPLES, 


A piece of ſtone weighed in air 10 pounds, but in 
water only 641b, Required its . yang? 
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SPECIFIC GRAVITY. 263 
Da. 2. When the body is lighter than water, ſo ' 
that it will not quite fink ; affix to it another body 
_) heavier thau water, ſo that che maſs 2 —— ak 
che two may fink together. 72 
Weigh the heavier: body and camphand maſa 
| ſeparately both in water Kol out of it, and find how | 
much each loſes in water, by ſubtracting its "TIN in 
water from its weight in air, 
- Then as the difference of theſe remainders is 
weight of the light body in air, 


80 is the ſpegiſic en water to the ber 
" GALL Fees #3 | ; 


{l, anne > 8 0 


ners. 2 


bi Ras” 
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"Cuppold 3 a piece 41 op weighs i in air 1 35. and © 
that a piece of copper which weighs 181b,an-air, and 
106lʃb. in water, is affixed to it, — that the compound 


7 hs 6lb. in water; a rnig the ſpecific gravity 


e elm ? W IB 
Y TO 5.38 Fans 
15856 in water 6 105 
8 theft 2 * 27 beſt, . : 
2 C 
811 ut” . 
ö : 25 
nee 1000 600 Anſ. 
PROBLEM W. 
1 fad the Frantic Nn oe is @ given. 
rempound,.” 23 1 * 3 "RULE. 
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TOs} "RULE... is 5 FA 
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"ike gravities, viz. of the — ingre- 
* en Peng eee of every tuo by the 
Then artie giditproduR.iojocheuthals weight 
"5 5 the compound, ſo is each of the n to 
e 110 1 ; „ 
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| 15 I e EXAMPLES. = 77 332 
A compyſ ofition of Lal being wade g. 
e ſe ſpeciſe gravity is found to be 8784 
Required the quantity of each ingredient? The ſpe- 
* _— & granny 0 tin . een of copper 9000. 
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_ += MISCELLANEOUS QUESTIONS. 

1 p 115 PERS, 1717 N 415 4 N f 
Fee 52-3591 500 Mbit: * 
15 HAT difference is there between a floor 

VV 48 feet long, and 30 feet broad, and two 


others each of half the dimenſions? ; Anf 720 feet. 
2. From a mahogany plank 26 inches broad, a yard 
and a half is to be ſawed off; what diſtance from the 
end muſl the line be ſtruck ?: 420. 6.23 feet. 
3. A joiſt is 84 inches-deep, and 3+ broad: what 
will be the dimenſions. of a ſcantling juſt as big again 
as the joiſt, that is 44 inches broad? | 18 
1 3 * F „ N 5 An : 12.5 inches deep. | 
4. A roof is 24 feet 8 inches by 14 feet 6 inches, 
and is to be covered with lead at 8/45; to the foot; 
what will it come to at 18s, per cwt?, 
e 
5, What is the ſide of that equilateral triangle, 
whoſe area coſt as much paving at 84, per foot, as the 


© 3 


Ppalliſading the three fides did at a guinea per yard? 
ET Yon 7 itt Winne Anſ. 72:46 feet. 
} 6. The two fides of an, obtuſe-angled triangle are 
20 and. 40 poles: what muſt the length of the third 
fide be that the triangle may contain juſt an acre? 
— 14154414 £5.27; nk $8-$36,0r 237009, 
7. If two ſides of a ee whoſe area is C03, 
be 12 and 20: what is the third ſide? 4A, 28, 
8. If an area of 24 be; cut off from a triangle, 
whole three ſides are 13, 14, and 15, by a, line pa- 
rallel to the longelt ſide: what are che lengths of the 
es including that area? 
Cp ai to #0.29 BYE eee 
N bd $427 ei eee 9. The 
13409, N (/ | 
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9. The diſtance of the. centres of two circles, 
whoſe diameters are each 50, is equal to 30: what is 
the area of the ſpace incloſed by their 1 p 


10. The area of an equilateral triangle, ue be baſe 
falls on the diameter, and its vertex in the middle of 
the arc of a ſemi-circle, is a to 100:  whas i the | 

een, of the ſemi· circle? 932 
"Hal. 1643274 | 


2 The fur es of el, wh e ee 
to each other, 25, 35, 31, "and 1 es, 

ea r 8 

7 + OO. tt ob. 


12. What i is the length of # chord which: cuts off 
107 che area from a ene whoſe diameter is 2897 
| rf. 278.07 18. 
131 A cable ieh! is 3 Met long, and ꝗ inches in 
13 weighs 22/67. what will a — of that 
_ cable weigh whoſe diameter i is 9 inches 
90 PP 434.2616;. 
114. A cikbolge fſh-pond is: to be 2 a garden, 
chat wall take up jult batf an acre, what muſt the 
geh of the chord be chat ſirikes the circle? 
A 27-75 yards. 
"N iS A eirpthter is to put an * curb to à round 
Well, ar 8% per foot ſquare'; the breadth'of the curb 
dis to be 7 inches, an the diameter within” Z feet: 
What will de the expence 7 . 57. 277. 
1656. Suppoſe the expence of paving a ſemi · circular 
ot at 2 per foot, amoun & to ſol. what is the 
ter of it x bo 2 14.7737. 
„ 17. Seven wen bought a grinding one of 60 
Webes in diameter, each Kale x part of the ex- 
© pence z\ what part of the lame fer mar each grind 


rer an keattent e . of this queſtion, 
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foxp for bis bare! „  4r/; The 1/, 4.4508..20; 
43400, 36. $:3535» 4th: 6276s, 0h. 4.3979 6h, 
9.3938. and the 7th. 22.0778. 
18. A gentleman has a garden 100 feet long, and 
da feet broad, and a gravel walk is to be made of an 
equal width half round it: what muſt the width of the 


| walk be ſo as to take up juſt half the ground? 


ys. 99 . N N An.. 25.968 feet. 
419. ln We _widſ of a meadow well ſlored with 
Frais, ; * 


I took juſt an acre to tether my aſs; n a 
Hoy long muſt the cord be, that feeding all round, 
He may'nt_ graze leſs or more than an acre of 
e ground? An. 3 125073 yards: 
..20., A maltſter has a kiln that is 16 feet 6 inches 
| ſquare; now he wants to pull it down, and build a 
new one that will dry three times as much at a time 
the old one did: what mult be the length of its fide? 
aer A A4. 28 fret 7 ipcher, 
21. If a round ciſtern be 26, 3 inches diameter, 
and 52,5 inches deep; how many inches diameter 
muſt a ciſtern be to hold twice the quantity, the depth 
being the ſame ? 1 4 $7.19 inches. 
22. A, May-pole,. whoſe top was 2 off by a 
blaſt of wind, ſtruck the ground at 15- feet diſtance 
from the top of the pole: what was the height of th 
whole May- pole, ſuppoſing the length of the broken 
piece to be 39 feet 4% free. 
23. What will the diameter of a globe he, wh 
the ſolidity and ſuperficial content thereof are equa 
to each other? 2 a 
284. How many three inch cubes can be cut out of 
a I inch cube? e eee 264. 
25, A farmer borrowed. part of a hay-rick of his 
nei bhour, which meaſured 6 feet every way, and 
Paid him back again by two equal cubical pieces, 
203 he ec ot; N #2. 211i (60 2 each 


e 6 - - . | | 
#7413441 4 6 # 
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each of whoſe ſides were three feet: Quety, whether 
the lender was fülly paid; 
An. He was paid 7 part my. 
26. What will the painting a conical church-ſpire 
come to at 89. per yard; ſuppoſing the circumference 
of the baſe to be 64 feet, ak & the altitude 118 feet? 
OTOL Mo COON fac a4 103 B4E. 
27. What will a marble fruſtum of a cone come to 
at 125, per ſolid foot; the diameter of the greater end 
being 4 feet, that of the. leſſer end 14 feet, and the 
length of the flant fide 8 feet? ' 4/7 zol. 15. 10d. 
28. The diameter of a legal Wincheſter buſhel is 
184 inches, and its depth & inches: what muſt the 
diameter of that buſhel be whoſe depth is 74 inches? 
e 3% | Anſ. 19. 1067 1. 
29. Three men bought a tapering piece of timber, 
which was the fruſtum of a ſquare pyramid; one fide 
of the greater end was 3 feet, one fide of the leſſer 
end 1 foot, and the length 18 feet: what is the length 
of each man's piece, ſuppoſing they paid equally, and 
are to have equal ſhares An, ,. 3.269, 2d. 4.5 59. 
and the 3d. 10.172, reckoning from the greater end to 


7 - the bi. 


30. Suppoſe the ball at the top of St. Pat's Church 
3s 6 feet in diameter: what did the gilding of it come 
to at 35% per ſquare inch? 
„„ e 2 
31. A perſon wants a 'cylindric veſſel of 3 fe 
deep, that ſhall hold twice as much as a veſſel of. 28 
inches deep, and 46 inches in diameter: what mult 
be the diameter of the veſſel required? | | 
| Ts | PEN | p FE | Anf- 57-37 inches, 
32. Two porters agreed to drink off a quart of 
ſtrong beer between them, at two pulls, or a draught 
each; now, the firſt having given it a black eye, as 
it is called, or drank till the ſurface of the liquor 
touched the oppoſite edge of the bottom, gave the 
remaining 


* 


remaining park, of it to _ other: what was the . 
ference of delt ſhares, ſuppoſing tlie pot was the 
fruſtum of a cone, the depth being 5. inches, the 
diameter at eppes inches, 3 of the bottom = 
43 inches? 7. cubic inc 
323, Three petſona having. Fache a ſugar-loa 
WO. to divide t equally amongſt them by 4 
parallel to the . it is tequiredꝭ to find the — 
of each perſon's ſhare, ſu 85 the loaf to be a cone, 
whoſe height is 20 inches A . 86 u 
| _ reg. Kut the eiu. part, and ws 28 the lower 


hex 


* Howligh above the ſarface of the earth; muſt 
a ne, be raiſed to ſee + of its ſurface? 1. | 

e To the. eight af the darth/t;Qlamater, 

36. A abject foot of hraſs is to be drawn! into a 
wire of of an inch in diameter; what will be the 
8 of the wire, allowing no leſs in the metal? 
een 04614 Huſe07734797 yards, or ear 56 miles, 
-35- A. gentleman- has a bowling - green, zoo: feet 
long, and 200 feet — which he would raiſe one 
Loot higher, by means of the earth to be dug out of 
a ditch that goes round it: to what depth muſt the 
ditch; be digs ſuppoſiag 1 its breadth to be very here 

8 feetẽ +5 * Anſe. 7-28; Feet: 
36. Of. what diameter maſt the bore of a cannon 

be, which is eaſt for a ball of 24 lbs. weight, ſo that 
the diameter of the bore a be v of an inch more 
than that of the ball? 4 $4757 inches\- 
{1.3% At vhat nz from the bottom muſt an 


U 
right cone be cut, ſo that the greateſt cylinder — 
N * formed from the lower part of it? 


Anſ. At 4 of The\hei 
fy The Alipte in Groſveno oh - ard you 


acroſs: the longeſt way, and 612 the morteſt, 
within the rails: now the walls being 14 inches chick 


it is required to find what ground they incloſe; and 
ae | N 3 115 - "what 


2 


— 
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what they ſtand upon?  * {rf They incloſe 4 ac. o ro; 
6 po. and fland on 17604 e feet. 
49, If a heavy ſphere: whoſe diameter is 4 inches, 
be put into a conical glaſs, full of water, whoſe dia- 
meter is 5, and altitude 6 inches; it is Newer to 
; find how much water -+y run u 5 
* Pe * by. 
. Suppoſe it be h by — ponares that a 
6 man of war, with its ordnance, rigging and appoint- 
ments, draws ſo much water as to diſplace 00 
| 11180 ſeerufwarers Wan the weight of the veſlel? 
zee 
WT One er "ning I ehand%d with a tinker to * 
| p "Whoſe tongue ran a great deal too faft for his wit; 
Tie talk'd of his art with abundance of mettle j 
80 L aſk'd him to make me à flat bottom'd kettle : 
Let the top and the bottom diameters be, 
In jaft ſuch proportion as five is to ee 
Twelve inches the depth I propos d, and no more; 
And to bold in ale gallons ſeven leſs than a ſcore, 
He promis'd to do it, and ſtrait to work went; 
But when he had done it he ſound it too ſcant. 
1 Healter'dit then, but too big he had made it; 
For though 1t held right, the diameters fail'd it: 
: Thus making it-often too big and too little. 
"FORO inker at laſt had quite ſpoilt his kettles 
But he ſwears he will bring his ſaid promiſe to paſs, 
0 elſe that hel ſpoil every ounce of his braſs. 
No to keep him from ruin, I pray find him out 
* diameter's length, for he'll ne'er doit 1 e.. 
2 N 
Ac T he bottom diameter is 464617, ard the top 
dane OW 
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| AREAS oF. THE SEGMENTS OF 1 cher 


Whoſe Diameter is is, Unity, and fuppoſed to be divided i 
2 ict +." 1c60 equal Parts.” a a 


e e . Ne f — 
eg. ſe d. Seg. Area. ſed Seg. Area 


0042 024 004921 '| .047|-01 3392 
|| 025] .005230 1:048}013818 
..026| .005$46 g 014247 | 

7 050. 014681 

0 0516015119 
9 006527 | 052 015561 


05 3/+016007 
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55.016911 ; 
02 8566173659. 
034 008273 0570.617831 
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9 035 88638 058 4018296 
1 :036|.009608 | 059] ,018766 | 
1037] -069383 | oboþ,019239 | 
| 038609763 06.019716 
039 10s 6 020196 
q +049} .010537 +063] .020680 
6041 010931 064 021168 
042 011330 65.021659 
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J . 0451 012554 0680 023154 
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IVer-| | [ver 4 Ver-| 77 0 
| ſed Sep. Area, ſed Cog. res HL. eg. Aren. 
Sine] FPiae al 
07024168 5 136064074 
07148 104 848698 137006990 
07 84772 .1051..043908 .|| .138}..005449 
073 ws 16.044522 .139|;,060140// 
974] 62 02 23 1] -107}-045 139. || -140þ.066833 
1..075}..026761_ || 108]. 045759 141 007528 
1.076 027289 109.0465381 .142} 068225 
1-077] .027821 110 047005 143 868924 
. o 7828356 [111 047632 [144 069625 
1-079]7028894 rz o8262 * 1456028 
880 82945 13048894 14671033 
081 029979 16114/049528 [147 071741 
82 030526 || 115] 050165 .|| 1480 72450 
0831.631076 116.0508804 1490 073161 
0840.631629 1.01% 1% 38 „( 
 [085]/.632186 || :118]-65 09 e 
.0861.032745 || -119 052736 || \r52 87530 
087.5333070 11720 053385 80 
88 033872 121 054036 || 51544076747 1 | 
089] .034447 || 122 54689 „1550 77469 
oo Son 23055345 1|.1561..078194 | 
.091].035585 1405603 157.789 21 
09203616212 .056663 || .,158þ,079649 | 
893836741 [1260057 1429 % 
og 037323 127057901 1600.681112 
095 037909 128058658 161 ay 4p ah 
96.038496 || -1297.059327 || -162|-082582 
097/8539087 13.559999 163083320 
.099],039680, 1310050672 164084059 
099] ,0402 132061348 165 084801 
518,487 133/6206 1660856544 
181041476134 062707 | 1185 0862899 
7184“ 200 882289 8.87036 
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The Areas of VT; Seements of a Circle. 


Por: ra fd Ver- | 
ſed toc Area. || ſed |Seg. Area. ſed |Seg. Area. 
— Sine. Sine. 

469 087788 113426 235140688 
1760.088535 f + 114230 . 236 141537 
1711.089287 115035 237142387 
172. 090041 115842 [2380.142238 
1731.090797 116650 239144091 
1744.091554 117460 2400144944 
1751992313 118271 (241145799 
1766.093074 119083 || .242 245655 | 
177093836 119897 || -243] - T4418 |. 
1781094601 120712 244148371 
1790.095366 12162924 149230 
180 090134 122347 . 2460. 150091 
1810.096903 123167 | -247] -150953 
1820.097674 123988 2480151816 
1831.098447 14810 249152680 
1840.099221 125634 | .250|.153546 | 
185: 99997 126459 J· 2510.154412 
1861109774 127285 2521.155280 
187101553 128113 | 2531156149 
1880102334 128942 254157019 
189103116 2220129773 [255157890 
195. 103900 || -223]-130695 2560.158762 
1910.104685 2241314383 25759636 
192. 105472 -225|-132272 [259160510 
19.105261 2260.133108 259161386 
294 107051 227133945 | .z60| .162263 | 
195} .107842 ||. 134784 261163140 
| 468 109636 229135624 262164019 
197. 109430 2300.136465 2631-164899 
198 410226 [2310.137307 264165780 
199. 111024 232. 138150 265166663 
Ei 111823 233138995 266167546 
201112624. -234| -139841 
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261284 
262248 
9 263213 
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The Areas of Las 2 of a Cirele: 


THE END. 


Publiſhed by the sauE AvTHOR, 


| er- Ver- Ver- 
| ſed. Seg. Area. ſed |Seg. Area. ſed 4 
Sine. Sine. Sine. 5 re 
4660.358725 . 478 370% | 400 382699 2 
467 359723 4793717 % 491383699 38 
.468| . 360721. || .480|. 372764492. 384699 Wo 
4690.361719 -481]-373703 {| -493] -385699 * 
. 4700. 362717 482374702 | 494] . 38-699 bp. 
4710.363715 || -383|-375702, || -495| - 387699 "IF 
$472] -364713 || .454|-376702 || -496| - 388699 EE 
4730.365712 485 377701 497389699 Io 
4743667 10 . 4860.378701 || .498 390699 55 
| +475] +397709 || -487]+379700 499391699 oF 
-476| . 308708 || 488. 380700 || .500| . 392699 | 
_ 1-4771-359797 | -489|-381699 | 
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